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O enlarge on the literary abilities 


of the illuſtrious Author of the 


following work, would be unneceſſary: 

an aſſemblage of philoſophical qualifica- 
tions, very rarely found united in one per- 
ſon, has long fince ſufficiently eſtabliſhed 
his reputation. But among the many en- 
dowments of this great philoſopher, none 
is more conſpicuous than the anxious con- 
cern he every where diſcovers for the ad- 
vancement of human happineſs, and the 
earneſtneſs with which he applies the great : 
powers of his mind to ſuch points as may 
be immediately applicable to the uſes of 
life, He deſpiſes barren and unproductive 


en ; 


; 
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" HE TRANSLATOR's PREFACE. | 


ſpeculation ; he conſiders ſcience as deſira- 
ble only ſo far as it is beneficial, and 


proves himſelf, upon every occaſion, not 


only the Teacher, but the Friend of man- 
kind. 


Works like thoſe of Mr. Bergman ſhould 


have an univerſal circulation; they are 


written not to the ſcholar alone, but to the 
artiſt, to the manufacturer, and to the world 


in general, In preſenting the following 


pages, therefore, to the Engliſh Reader, the 
Tranſlator flatters himſelf he is acting in 


perfect conformity with the ſentiments of 
the author, and the duty which, as an in- 


| dividual, he owes to the community, 


As 2 Author 2 chiefly to thoſe 
converſant-in chemiſtry ; and as it requires 


more than a moderate acquaintance with 
ſome of the lateſt diſcoveries, to be able to 
follow him through the whole of the work; 
it has been judged neceſſary to add a few 


| explanatory notes, ſuch as may render the 
book uſeful to thoſe who are only ac- 
quainted with the elements of the ſcience, 


An 
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An Appendix is accordingly ſubjoined to 
each volume, which, though by no means 
neceſſary to the accompliſhed and experi- 
enced chemiſt, will, it is hoped, prove 
conſiderably uſeful to the general run A 
readers, and thoſe who are but moderately 
ſkilled in the knowledge of the chemical 


principles and art. 


Mr. Bergman, in his experiments, has 
employed the Swediſh thermometer: and 
it has not been thought , expedient to re- 
duce the temperatures, ſo aſcertained, to 
Fahrenheit's ſcale in the body of the work, 
becauſe the degrees upon the Swediſh ther- 
mometer are not reducible to integral num- 
bers upon that of F ahrenheit ; but, for the 
accommodation of ſuch as chuſe to com- 
pare them, a plate is inſerted, containing 
the Swediſh and the French thermometers, 
together with that of Fahrenheit, which 
is at preſent TONY employed | in Eng- 
land. 5 


The Swediſh e is alſo fo ad- 


| Juſted that 9 are not reducible exactly 
2 ed to 
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to thofe of England, have been ſuffered to 
ſtand as in the original; but a table is 
given, which contains | theſe weights and 
| 'mealyres me reduced. | 


ADVERTISEMENT. 


H E great diſtance of the tranſlator, 
00li 5 the publiſher to call in the aſſiſtance 
of another perſon to ſuperintend the preſs. 
That perſon, being unacquainted with the tranſ= 
lator's deſign of adding annotations. at the end 
of the volumes, was induced to add 'a few in- 
conſiderable obſervations, ſuch as his recollec- 
tion could furniſh, during an haſty peruſal 0 
the MS. He, moreover, thought, that the 
addition of M. De Morveau's notes would be 
acceptable to the Engliſh reader. He accord= 
ingly has ſelected ſuch as afford any new view s 
of the facts related by. the 'author, or ſuppiy 
any experiment by which the text is illuſtratea. 
He has omitted ſeveral that did not ſeem to 
contain much uſeful information. That no 
blame might be imputed to the tranſlator, on 
account of theſe additions, he has been careful 
to diſtinguiſh thoſe of M. De Morveau by his 
name: his own by the letter B. Thoſe markt- 
ed C. belong to the tranſlator:; who. has been 
obliged, on account of ſome domeſtic interrup- 
tion, to defer the greater part of his remarks 
to the end f the ſecond volume; which will 
appear without delay. The author's notes, and 
references are without a fignature. _ 
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. 43 of the AERIAL Ac. p. 100 
5 Lois verum — — cure 5 rogo, & omnis in hoc Jam. 
Hom. 


This Diſſertation was read in 1774, before the Royal 
Academy of Sciences at Upfal; and the year VE 
it was printed in the ad vol. of the New Tranſactions. 


§ 1. hat is to be 5 by the term Fixed 


| Pei e e 
1 2. How pure Fixed Air is ee — 3 
ST na General Properties of Acids — 9 
= £ Ok 4+ Aerated Water {ng — N 20 
8. Fixed Air bas an acid Tate — — 12 
55. Fixed Air ads lite a weak Acid — 14 
1 2 Aerated vegetable Alkali — — 17 : 
.. Aerated mineral Alkali  —' — — 24 
9. Aerated volatile Alkali — — 27 
10. Aerated Terra See — — 28 
11. Aerated Line — — 3 
12. Of aerated Magy — — 4 
13. Aerated Clay — — — 45 
$4. aerated — oem ee — 46 
15. Aerated Zinc '—=, — — 48 
16. Aerated Manganeſe 7-7-0 ag = © Oe 49 


| 17. Union of fixed Air with other Metals at- 
=X FE tempted — — 


50 
18. 8 Matters rd) aura fixed 


ono nies a 


IT 5 3 9819. Fixed 
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$1 9. Fired Air precipitates Bodies 4 72 i Lied FR 
20. The | mple eleftive Aiivattions of. _= DN! 80 2 


21. Its double eleflive Attruttiunn = = 
22. Fixed Air is a trite Acid SH, 


23. Whether Acidity be eſſential to fixed iv 7 | 


24. Shtcific Gravity of the Aerial Arid — 
25. Aerial Acid extingniſbes 35 — — 97 


26. Aerial Acid kills Animals — - = 88 


II. Of the Anartysrs of Witzils; p. 11 5 


Nga vivo acgligentiorem fe rires apdares Fatultatts cpm 
cendes 8 convenit. Quemadmodum enim guſtu differunt, , 


& 85 ac 8 * quogur Virtute aliæ aliis lunge pra- 


ant. e Be 


The firſt ſeven ſections of e Diſſertation were pub- 
licly defended. by J. P. Scharenberg of Stockholm, 
on the 26th of June, 1778. 


F 1. A brief Hiſtory of the Anal of Waters p. 91 


2. The Examination of V. _ highly neveſ- 
106 


| ſary : | 
3. An accurate - Andi of V. 0 is jafth tons · 


fidered as one of the moſt dificult Problems 
in Chemiſtry — — — 109 
What deterogenton Matters are generally 
found in Waters |  — — 110 


12 Fe 


by Precipitants; or by Evaporation . 116 


— 


4, 


. The principal Precipitants — — 121 


3 


9. Method of collefing the fixed NET 
Matter 


10. Examination of the Refiduum mT Slask i 


Water —— — — — 159 © 
a3 | Pur. Ea · 8 


Water may be exumined in rao different W. 254, 
The Phyfical' Qualities to be obſerved —- 117 


Method of collecting the n volatile 
Malers — — 143 


JJͤ;ͥᷣ 
| $42. Examination 3 tbe Bok duum ſoluble in Ma- 
78 — _ page 164 


12. Analyfis-to be: confemed by Syntheſis — 182 
13. The Selection and Corredion of Waters 182 


III. on 5 8 of Urs Al. p. n 
| "Tales fant agu, qualis terra per quam fluunt. PLINIvs. 
jp The part of this Diſſertation relative to the Mill- 


ring, was publiſhed in Swediſh, after having been ax 
2 ded by P. Dubb, of Weltrogothia. 


| 85 1. Good Springs are to be met with in great Plen- | 
1 tj al Upſaol — — page 193 
— 2. 4 Compariſon of the pbyſical N of the 
J. , Dyſal Waters — — 196 
3: The Principles of theſe M. auer, collected by 
Evaporation — — 198 
5 Effect produced by y Precpitants on the Waters 
ES a | "Sg — 205 
e 120 e which the Water are * 209 


—_— 


4 IV. On the Acipurous SPRING in the 
PARISH of DENMARK. p. 210. 


: 1 Tuſta confeſſiont, omnes terre quoque vires aquarum ſunt bengficis. 
% | . fg ante omnia ipſarum potentia exempla ponemus. 


=_ _  Cund@tas enim quis mortalium enumerare queat ? Prixtus. 


This Diſſertation was publicly defended by C. H. 
Wertmüller, of ane „ on the 1 x5th * December 


5 
8 1, Of medicinal Waters i in 1 page 2 211 
2. Situation of the Spring at Denmark — 213 
3. Phyſical Dualities of this Fountain — 214 
4. The Quantity of Aerial Acid — — 215 
5 5. The he obtained 2 Evayoraties 215 
1 e e | 9 6. This, 
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7. Of the Selenite 
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3. Of the filiceous Powder 


. Of the Salis 


| 10. I of the Denmark Water 


| V. of SrA-Warrz. 


— page 217 
— — 221 
| 2 — 222 
| — 222 
we 
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5 6. 7 bis Water contains aerated” vitriolated 


| Mari late ne ee incogui alis, quia exbauſto inde dulci 


tenuique, quod facillime trabat vis ignea, omne aſperius craſ- 
Auſpue linquatur : ideo ſumma quorum agua Allie pro- 


N our PLINIUS. 


This Eſſay was printed i in the Stockholm Tranſattions 


for 1777. 


2 A, Water taken up from the Sea wy a Peg” 
Aeptb — 


VI. Of ar i Als PREPARATION 


* 
6 — 5 


al — page 226 
2. Its Habits with Precipitants— — 227 
3. Principles colletted by Evaporation - — 228 
4. 7. 1 Yd pou 


4 u * 
+ — 


— 230 


- 
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of COLD MEDICATED WATERS. P- 232. 


8 ud. arif : rein His Candidus imperti a 75 8755 . utere 
necum. | Hoxarivs, 1 


This Diſſertation was inſerted in the Stockholm 


Tranſactions for P it Was N in Swediſh. 5 5 


have ſeen a Daniſh 


| F r. Reaſons for the preſent Undertaking page 2 32 
2. Analyſis of Seydſchutz M. SH SIP cal. . 


lected by Evaporation . , 

3. The Appearances of Sodſchutz Water 1 

Precipitant.—— — — 238 

4. Specific SO PT 
23 9s. * 


lation. 
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3 5. noble 4 Sellzer W, ater.— Principles = 
lected by Evaporation — page 242 

6. The Habitudes of Seltzer Water with Preci- 
pitants. — — — 24 

7. Specific Gravity of Seltzer Water — 24 


. ah of 6 Water.——Principles colleBed by | 


E Evaporation — — 247 
9. Habitudes of Spa Water with 5 Precipitants 248 
10. Specific Gravity of Spa Mater — 250 


I 1. Analyſis of Pyrmont W. ater.— Principles col- 


lefied by Evaporation _ —? — 250 

2. Appearances of Py: one Water with Preci- 

| pttants — > an. $54 
13. Specific Gravity of Pon 12 — 233 
14. Compariſon of the Waters above examined 2 54 
15. Conjetiure concerning the Way in tobich Na- 


tre prepares theſe Matern — 256 
| 16. fler ker the Waters above examined be imitable 
> by AF8 — — — 262 
17. The Method of aerating Mater — 264 


18. Obſervations e the Addition of the 
. Salts — — — 26 


: 9. T be Preparation of artificial medicated . aters 
| in Sweden — nit 275 


VII. of the ARTIFICIAL PREPARATION 
| of nor MEDICATED WATERS. P. 280. 


En icant benigne 8 in plurimis terris, alibi : frigide alibi N 
FE . alibi june. Plixius, 8 n 


5 This Diſſertation was inſerted, in Swediſh, 2 the 
Stockholm Tranſactions for . 


9 1. Different Species of hot Waters — page 280 


2. Hot aerated Waters  — — 282 
LY 3 1 bepaliſated Waters —  — 284 
3 „„ 285 


co rr N s. 


xv 


3 4. Difiled Water ſaturated with bepatic Air 
page 290 
5 8 Method of preparing bot medicated Waters 294 


6. TT ——— cold bepatiſated Waters 
| | 298 


vIII. of the Acrp 15 obe kx. * 304. 


Magni omnino res fuit, nature A dimovere, nec 


contentum 


ei. wo Au n & in * Seereta deſcendert. 
4 SENECA. 


This Diferaion was defended, on the 1 zth of June 
J. A. Arridſſon, now maſter in philoſophy, | 


1776, d 


— in chen and a very dextrous experimen- 


ers 


Fa . Method of obtaining the Acid ” + 9-8, in a 

Page 304 
Properties which the Acid of Sugar pole es in 
common with other Acids —, 


ſeparate State 
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. Saccharated vegetable Altali 
. Saccharated mineral Alkali _ 
. Saccharated volatile Alkali 


. Saccharated Lime 
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. Saccharated Terra Need 


3 

4 

5 

6 

7 

8. Saccharated . 
9. . Saccharated Clay _ 
10. Saccharated Gold 
11. Saccharated Platina 
12. Saccharated Silver 
13. 
14 
15 
16 
17 
18 


Saccharated Mercury 


. Saccharated Lead 
. Saccharated Copper 
. Saccharated Iron 
.' Saccharated Tin 
18. Saccharated Biſmuth. 
19. Saccharated Nickel 


932 Saccharated Arſenic 


a 4 
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vi CONTENTS. 


F 21. Saccharated Cobalt. 
22. Saccharated Zinc — . 


23. Saccharated. Antimon) 
24. Saccbarated Manganeſe 93 ; 
25. Elective hea of Acid of Sugar 328 
26. Whether * Acid owes its 50 fe to 


: IX. hs the | Sing ee of AL u. 
P- 336. 


Inirandam 75 i ia rerum naturam,. E peuitus, quid ea peſtulat, 
pervidendum. CI Ro. 
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This Diſſertation was defended, on the iſt of April 
1757, by G. Suedelius. It was tranſlated into Ger- 
man, but I have not yet ſeen the tranſlation. W 


8 1. Various Uſes of Alam page 336 
2. Brief Hiſtory of the Preparation of Alum 338 
3. Proximate Principles of pure Alum — 343 
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—————— 


= -. 4. Aluminous Ores — — 349 
= | 5. The Preparation of Alum includes a Number if 
—— Operations — — 3854 
l 6. The Calcination and Reafting 7 the Ore 354 
| 7. Elixation of the Ore © — — 360 
„ -  B. Decoction of the Lixivium to Cryſtallization 
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| 9. The Leys particularly examined 175 
\ 10. Whether the Exceſs of Acid impedes One 5 
I Ixation — 375 
11. 2 5 the hurt ful Acidity of the Ly is 9 
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12. How to obtain Alum pure . 385 
5 13. How to derive Advantage from the are 
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X. Of ANTIMONIATED TARTAR. p- 395. 
| Paucis utatur Medicus -remediis, ii/que Selefiz.. 


This Diſſertation was defended by J. A. YR on the | 
© 22d of December 1773. 


513 $ 1. Medicines ſhould be preſcribed i in i ſuch a Wa, 


that each ſhall always paſſe eſs the ſame Virtues 


Page 393 

2. - Antimania) El 3514) ue 02-4 396 

3. Different Methods of Preparation —- 398 
FM The Baſe to be choſen — — 400 
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10. Properties of antimoniated Tartar — 418 
11. Properties of tartarized Tartar antimoniated 
420 


XI. Of MacnesiA. p. 423- 
| Opinionum commenta dies delet, judicia nature 3 
Ciego. 


This Diſſertation was a by C. Norell, on 
the 23d of December 1775. 
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H E great difficulty attending the in- 

veſtigation of truth, muſt be known 

to every man who has ever ſeriouſly attempt - 

ed it. Involutam veritatem in alto latere, 

was long fince obſerved by the experienced 
Seneca. 

With reſpect to ſuch hiſtorical facts 
ag are remote from our times, modern 
ſcepticiſm frequently exceeds. all bounds, _ 
and determines arbitrarily what are to be 
conſidered as fictions, what as miſtepreſen- 
tations, and what as 'omiffions. But we 
ſhall ſoon ceaſe to wonder at this; for if we 
undertake, on the faith of others, to ex- 
plore facts, which, even with reſpect both to 

time and place, are at hand, and almoſt un- 
der our immediate inſpection (eſpecially if 
we with to learn the cauſes, motives, and 


5 dee e of actions and circumſtances) 


E | We - 
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we are often confounded by the moſt con- 
tradictory narrations, inſomuch that we have 


occaſion for opportunity, and laborious 
ſtudy, muſt diveſt ourſelves of preconceived 
opinions, and be unbiaſſed by any intereſted 
motives, in order to ſolve a number of dif- 


ficulties, which owe their origin partly to 


1gnorance, partly to negligence, and. not 
unfrequently to deliberate malice. Should 
a number of hiſtorians even agree concern- 
ing a fact, yet the different deſcriptions of 
it will, to a certain degree, exhibit the cha- 
racers of the reſpective authors: — thus, 


_ while one relates an action with the moſt ex- 
travagant encomiums, another will detract 


from its real merit —a third, by ſome oblique 
inſinuation, caſt ſuſpicion upon the motive of 
it and a fourth repreſent it as a crime of 
the blackeſt dye. But to quit this line of 
enquiry.—lt may be expected that we ſhould 
find things otherwiſe in phyſics ; and that 


though we may not be able to dive into the 


thoughts of men, the phznomena exhibited 
125 _ would be liable to no ſuch am- 
80 2 it might ſeem, did not daily ex- 
perience fully evince the oontrary. Among 
the moſt celebrated expounders of nature, 
how many diviſions have there been? how 
many ſchiſms ? and what numbers do we 
find ſpringing up every day? th 
But when we examine theſe diſputes 


more minutely, we. ſhall find that they re- 


late 
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late not ſo much to facts, as to expla- 
nations. The labour of the natural philo- 

ſopher is chiefly employed in endeavourin 

to diſcover the means and the methods made 

uſe of by Nature in her operations (that is, 
cauſes and their connections) and from 

thence to form what is called a theory; and 

upon this point has ariſen wonderful diſ- 

ſention. _. tg bots Ea 3 

Des Cartes, aſſuming matter and motion, 

and thus beginning 46 ovo, conſtructs.the _ . 

world, imagines certain forms and affections 

of bodies, and, led away by a ſublime ima- 

gination, connects and demonſtrates mecha- 

nically, 4 priori, every phenomenon and 

every operation. A ſtupendous work in- 8 8 

deed, were it but conformable to the ſyſtem, 

of nature, which it undertakes to explain; 

but, upon compariſon, ſo great a diſagree- 

ment appears, that in circumſtances where, 

according to the principles of the inventor, 

the moſt powerful cauſe is operating, there, 

in reality, is the ſmalleſt effect produced; 

and reciprocally, This whole imaginary 
ſtructure, therefore, being reared without * 

foundation, has neceſſarily fallen to ruin... 
The immortal Newton next appeared.— 

This illuſtrious perſonage, rendered cautious 

by the failure of his raſh predeceſſor, ac- 

knowledges that a conception of the theory 

of creation exceeds human powers: he there- 

fore follows the inverſe method.—He. firſt 

ſolicitouſly collects facts; theſe he examines 

| : 5 with 
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| with accuracy, and compares with acuteneſs! 
hence he deduces the laws of natufe, and, 
from effects well eſtabliſhed, he infers their 
cauſes. Thus he proceeds, more flowly in- 
deed, but more ſecurely; and though his 
method be tedious, yet it is continually 
leading to further diſcovery: An edifice 
like this, built on a ſolid foundation, be= 
comes the more firm the higher it is raiſed. 
Although at preſent it is univerſally 
agreed, that nothing is known concernin 
bodies 4 priori, but that their nature ani 
different properties muſt be diſcovered 4 
poſteriori, by obſervation and experiment; 
nevertheleſs, in practice there are ſtill not a 
few who, if not publicly, at leaſt privately, 
incline to Carteſianiſm: — I call it Carteſian- 
iſm, not becauſe that method of reaſoning 
was invented by Des Cartes (for in the 
moſt remote periods of time there have been 
philoſophers who, confiding too much in 
their own ſtrength, have expected to be able 
to difcover the nature of things by abſtract 
meditation) ; but I employ the names of 


Des Cartes and Newton as affording the 


molt ſtriking examples of the differen mes 
thods of philoſophizing. 

J have faid that a tendency to Carteſianiſm 
ſtill ſubſiſts; and upon attentive conſidera» 
tion it will not appear wonderful that the 
human mind ſhould delight to indulge in this 
method; for, on the one hand, the way of 
AO” is expenſive, troubleſome, and 
tedious ; 
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tedious; all minds, therefore, are not capa- 
ble of enduring it; many are without the 
proper inſtruments ; others want the neceſ- 
ftary dexterity ; but the moſt univerfal de- 
fect is that of patience and perſeverance, fg 
that if the experiment does not at once ſuc- 
ceed, it is abandoned in diſguſt, Man in 
his ordinary ſtate ſeems by nature prone to 
indolence. On the other hand, the con- 
templative method ' favours the defire of 
knowledge; by pretending to unlock the 
ſecrets of nature with eaſe and expedition, 
it ſoothes the natural rage of explaining all 
things; and, by ſuppoſing every thing ac» 
ceſſible to the human intelle&, adminiſters - 
pleaſing flattery to vanity and arrogance. _ 

At preſent, however, the neceſſity of ex- 
periment appears ſo obvious, that no one 
can deny it, without expoſing himſelf te 
ridicule. It is therefore acknowledged, but 
with a tacit limitation. A number of ex 


riments, made during a ſucceſſion of ages, is 
collected; and an accurate and attentive con- 


ſideration of them is thought ſufficient to un- 
ravel the chain of cauſes. Thus a philoſo- 
pher at his table, ſurrounded with books, 
undertakes to penetrate the arcana of nature, 
and to deal out truths as if by inſpiration; _ 
and, without a laboratory, without a ſuitable 
apparatus, without expence, trouble, or 
danger, pronounces concerning ſubſtances, 
which, far from examining as he ſhould, he 
has never ſo much as ſeen. Nor has this in- 
| | | vention 
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vention even the recommendation of. no- 
velty; for, many ages ſince, Ariſtotle 
eſtabliſhed experiment and reaſoning as 
the two foundations of natural philoſo- 
phy; but by means of the latter he miſer- 
ably corrupted the former. In this way, 
at preſent, the purity of truth is cor- 
rupted by preconceived opinions concern 
ing the geneſis and metamorphoſis of mat- 
ter. — Opinions ſuch as theſe, if modeſtly 
and candidly propoſed as conjectures, might 
be uſeful, by giving occaſion to new experi- 
ments; but are of the moſt pernicious ten- 
dency when obtruded as axioms; when they 
Vreſt ſuch experiments as contradict them 
to a conſtrained agreement; or, if that 
cannot be done, impugn the truth of the 
experiments. Another evil has originated 
from favourite hypotheſes; namely, experi- 
ments mutilated, and not to be relied on. 
He who is governed by preconceived opi- 
nion, may be conſidered as a perſon viewing 
objects through coloured glaſſes, each aſ- 
ſuming a tinge ſimilar to that of the glaſs 
employed. The ſlighteſt and moſt vague fi- 
militudes, if agreeable to the ſyſtem, are 
ſufficient, nay, afford arguments of the 
greateſt weight; while differences of the 
moſt ſtriking nature are dilzegarded as alto- 
gether nugatory. 
The time which is employed i in difcuting 
theſe trifles would ſurely be better appli- 
ed in experiment and obſervation; a la- 
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door by which truth may be made to mine | 
forth ini full luſtre, and due honour be given 
to ſcience, which now (tarniſhed by contra- 


dictions and diſſenſions) is, if not totally 


deſpiſed, at leaſt ſuſpeRted by thoſe who are. 


7 incapable of deep enquiry. 
Add to this, that, even in naturul hae a 


ſophy, the turbulent paſſions of the Wind ares 
not always idle: fad experience has ſhewn - 


us the moſt beautiful inventions brought in- 
to contempt; and the higheſt merit blaſted, - 


by malignant clamour. But our buſineſs is 


not with thoſe who are wilfully blind to 
truth; to argue with ſuch would be to tell 
tales to the deaf. e 


Since then truth is, or at leaſt ought to 


be, the end of every inveſtigation, to obtain : 


this end with caſe and expedition or opus, 
Bic labor, I think it therefore neceſſary, at 


the beginning of this Collection of Eflays,- 


to explain to the reader the principal rules 


which, in the progreſs of them, I laid down. 


for myſelf In the examination of any body, 
two circumſtances are chiefly to be conſi- 


dered; namely, the compoſition of that body, 


and the explanation of Pb enomena.— Thoſe | 


two we ſhall confider ſeparately. 


I. (4) In imveſtigating the principles $ 7 
t 


body, we muſt not judge" of them” from. a 
agreement with other known bodies, but f 


muſt be ſeparated direct iy by analyfis,. and that 3 


enah/s muſt be confirmed e Mts 
. It is well known that bodies by compo- 


ſition acquire new . which did 


A 
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not appear in any of the component parts 
ſeparately; and on the contrary, ſome of the 
original properties decay, or even diſappear 85 
hence it 8 N little e nale Is, to ba! 
truſted to. 

Thus, although terra p dere end 
neſia agree with lime in this particular, that, 
when united with aerial acid, they effer- 
veſce with other acids; and that, when it is 
expelled, they become cauſtic, we are not 

hence to conclude that lime is contained in. 
thoſe ſubſtances : this analogy is certainly a 
looſe one, and, when rightly conſidered, only 
ſhews that the aerial acid poſſeſſes the pro- 
perty of uniting with a — of lub! kan 
ces, and tliat by its preſence. cauſticity is 
repreſſed. If we were to deduce conclu- 
ſions from this analogy, then the alkaline 
ſalts muſt contain lime, as they alſo effer- 
veſee with acids, and in ſimilar circum- 
ſtances exhibit a, much Sanne d * 
cauſticity.  . 
The hiſtory of the learned wortd chews us 
the abſurd arguments which were formerly 
made uſe of againſt the exiſtence of the foſ- 
file alkali, which is now: a knowled ged by 
every one to exiſt diſtin& ftm the ble 
alkali, inaſmuch as, e combined with 
the acids, it never fail to produce ſalts of a 
different ſort. In the ſame manner terra pon- 
deroſa and magneſia, with acids, yield ſalts 
very different from thoſe produced by lime 
with the ſame acids: we may therefore con- 
clude ER: be diſtin&t Ae © 04h 
. 2 ee : I 'That 


1 8 


or TRY NH XXVii 


That s they contain 4 lime ſome- 
how at pts will readily acknowledge, as- 
ſoon as lime can be extractsd from them, ar: 
they can be converted into lime. Conjecs+ 
tures the moſt plauſible arg yet ata: iſe - 

tance from truth; and, upon cloſe examina - 
tion, are frequently t e tepug 


mat t im. 2:65 


What has now heed thi | holds, RAE] 
| Eandis, of aerial acid and the acid of 84 3 
as alſo of nickel, cobalt, and manganeſe. 

I n general, any bady which differs in 

properties from every other, and can be al- 

ways had fimilar to itſei IL conſidar as 4 
different and diſtinct body, although it be 

produced by another known hody ; for 2 

perties new and conſtant 3 ſpring up 
unleſs the primitive be changed by the Ade 
dition or ſubtraction, of ſome prineiple, in 
vrhich caſe it in nuf the lame pay as be- 


/ 


fores 121 


e ſhould chighy be ond in 


1 — — ah 3; but-that the-dry yray may 
ſometimes be uſeful, and-qught to he m- 
ployed but in moſt caſes fire tends rather 
to confound than to Lara different ſuh⸗ 
ſtancess: * ni | 
Some contend that. matters e e by: 
menſtrua are changed; and that they SE 
exiſted in the decompoſed body in 2 ſeg 
very different from that in which they a 
found after the decompoſitian: hut let us 
not reſt upon vagus. ON let us enquire 


nentud med... „ to” 
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into the truth by experiment, and our doubts 
Will foon vaniſh :—let us diſſolve a given 
quantity of pure chalk in marine acid; let 
is again be precipitated by a fixed alkali ; 
and if this alkali be mild, the chalk is re- 
covered entirely fimilar to itſelf in proper- 

ties and in weight: but if the alkali em- 

ployed be cauſtic, not more than half the 


5 is obtained, and the precipitate agrees 
wi 


lime burned” and flacked ; for it is 


ſoluble in water, and raiſes no efferveſcence 
in acids. This experiment, if repeated an 

hundred times with the ſame chalk, will 
always afford the ſame product: the ſame. 


_ thing is true of terra ponderoſa and mag- 


neſia, and alſo pure clay, of which the 
weight however is ſcarce ſenſibly altered 
by a difference in the _—_ itant—the ſame 


holds in the other aci Let us now diſ- 


ſolve ſome metal, precipitate with a fixed 
alkali, and we ſhall have a calx of that me- 
tal; but if we precipitate with another me- 
tal we ſhall recover the diflolved metal itſelf, 
only very minutely divided. Mild alkali 
in eertain caſes - des a much heavier 
calx than the cauſtic ; namely, when the 
- calx abſorbs the aerial acid: beſides, the 
different acids occaſion, in this caſe, no other 
"difference than a greater or leſs privation of 
.phlogiſton.* Theſe things, of which no one 


dvonberſant in chemiſtry is ignorant, being 
. © known: let us ſuppoſe either lime, mag 


menſtrum; j M, can v reaſonably doubt 


a , 

4 Les ..- . 
. 4 ” 
: : , * p ” . 2 * 

1 22 . $ 8 . "= 

BY * 4 = L , +. . : ; 
* ' a $4.0 
= CY 2 — * 8 * 3% a 
=” y- * 4 
my" 4 * , . k -/ 
* , 


„ MF 'T R U "TM: 22 28 XxiX 
whether theſe ſubſtances actually exiſted in 
the body ſubjected to the experiment, or not? 
from the qualities of the integrant body it 
will eafily be judged whether theſe have en- 
tered into its ſtructure; mild or cauſtic ; in 


the form of a calx, or in that of a metal. 
Upon this. occaſion I muſt mention the 


inveterate error concerning the origin of ye- 
getable alkali by fire: the filly and abſurd 


reaſons. on which they denied the prior 


exiſtence of that ſalt, may now be retorted 


upon the authors. 


(e) Sueb experiments ſhould be inflituted a 


are adapted to the diſcovery of truth. — 


Light is thrown upon a. ſubject not by 
the multitude but by the quality of expe- 


riments: moſt commonly many different 


points are to be illuſtrated, and then the 


experiments ſhould be varied according 


to 
circumſtances, fo as clearly to aſcertain the 
| point in qu,q; ²ůnꝛæl Ä 
For example, in examining the mineral 


fluor, one queſtion ariſes concerning the 
acid inhering in it, another concerning the _ 
baſis. To obtain the firſt, pure vitrialic acid 
muſt be applied in leſs quantity than is 


ſufficient to expel it all, and a degree of 


| heat applied leſs than what is ſufficient to 


volatilize the vitriolic acid, In exami 


tha date de Gre watt he whit at dd: -- 


a large quantity of vitriolie acid poured on. 


| that no part may eſcape its action, Which, | 


mixed with the baſe, might obſcure its true 
nature PACINO the operations and the 
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means be adapted to the end pr ropoſed, we 
only every day accumulate miſtakes. 
(0 — ſhould be made with! the 
urmoſt poſſible accuracy. 

Experiments, which are only dels 
and ſlightly obſerved; frequently either do 


not illuſtrate the truth, or eſtabliſh errors. 


By weight, by meaſure, and other fit means, 
all the principal circumſtances ſhould be 
ſettled, ànd all the phenomena. carefully 
obſerved ; with reſ my to facts, indeed, 
which are collected by experiment, no diſ- 
* can ariſe, as Wm may at pleaſure be 
appealed to, and conſidered in every point 
df view with ſufficient care. The caſe is 
otherwiſe” with thoſe circumſtances: which 
depend ſolely upon the operations of na- 
ture; for theſe, if the fit time be neglected, 
do not again occur, but accidentally, or 
| perhaps: after an interval of years. Fronte 
capillata, poſt eft occaſio caluba. In many 
. bote — ny be able to 
diminiſh that interval. 


Zr nnr i 


knew a chemiſt who confidered thermome - 
ters, and ſuch inſtruments, as phyſical ſub- 
tleties, ſuperfluous and unneceſſary in a la- 
oratory.” It is beyond a doubt, that the 
moſt minute circumſtances have their effi- 
Cient cauſes; and theſe canfes, for the moſt 
part, ſo interwoven with the more powerful 
ones, and ſo moderate their efficacy, that 
"without the former the whole effect cannot 
* > APP + In r philoſophy no 


obſervations 


. 


* 


— 


r 15, 208k 
obſervations are trivial, no truths inſigt 

cant: that-which to us is barren is 8 55 
for this reaſon only, that We do not. HY 
ciently know, nor ſufficiently examine it. 
How many millions had uſeleſsly beheld 
the falling of a 1 ; yet, to Newton, this' 
moſt. common of all phænomena e 
the theory of gravitation. ; 
(x) The experiments of others, Soviets 
the more remarkable IM, Joould 2 N © 


reviewed." 


We ſhould. never diſtruſt the experiments 


of authors of credit; but I hold it uſeful 


to have new inventions confirmed by many 
witneſſes in different places, N opens 
a wide field to induſtry, * 
It muſt be confeſſed, that many things 
occur which are more clearly and better 
underſtood by being ſeen; than by the moſt - 
exact deſcription. In repeating any of Mar- 
graaf's experiments, I never entertamed even 
the ſmalleſt doubt of the event; the accu- 
racy, the dexterity, and ſound reaſoning of 
that chymiſt, are known to every one in- 
ſtructed in theſe matters; nevertheleſs, 1 
have repeated many of them, not without 
advantage. He who at his deſk meditates 
on the faccharine cid, readily concludes ip 
to be ſugar diſſolved in the nitrous acid, and 
afterwards eryſtallized; but, better inſtruct- 
ed on making the experiment, he changes 
His opinion, and learns not to give judgment 
raſhly upon the experiments of others. 
. thing particularly neceſſary is can- 
N 04” dour, 
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dour, in obſerving with equal eye thoſe facts 
which controyert our opinions, and thoſe 
which favour them, It is well obſerved, by 
8 -. -. "We celebrated Morveau, that we never profit 
| A more than by thoſe unexpected events of ex- 
| - periments which contradict qur analogies and 
| theories: it often happens, however, that 
_- ..- he who ſees the better follows the worſe, 
Es Thus he who denies that the earth of ve- 
getables, ſeparately taken, is not a compound 
body, yet grants that a part of it is ſolu, 
ble in acids, confutes himſelf with his own 
argument; for of an homogeneous maſs ei- 
en the whole or none muſt be taken up. 
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II. The phenomena of a body, either 
conſidered by itſelf, or in reference to other 
bodies, have their foundation either in the 
body itſelf, or in external circumſtances: 

Py Wann of theſe, then, muſt be 
ſought for, —** bene ſcire, eſt per cauſas ſcire; 
theſe being RI ANITA —.— and 

roperties are clearly underſtood, and may 
be moulded to our wiſh, The greateſt care, 
however, muſt be taken not to embrace 
fal N for truth therefore, 

A) In the inveſtigation of cauſes, we 
begin 4 phenomena, ſufietntly Aa 2 
well obſerved; and e in order Hen 
proximate cauſes to the mare remote. 

The quantity and quality of a cauſe are 

o be judged from its effect; hence the 
he that is known, the more nearly can 
thoſe be determined. — way is EXtremie= 


* * 


1y laborious and troubleſome, and, beſides, 
very tedious ; inſomuch that we are often 


found to confeſs the cauſe of this or that 
— to be yet unknown; but the 


Jaws by which a cauſe is governed in its 


operations, being once eſtabliſhed, we are 
at liberty, in many caſes, to aſſumo the 
cauſe, as if known; and I had rather, with 
Newton, ingenuouſly confeſs my ighorance, 
and know few things, but theſe certain and 
determinate, than, with Des Cartes, explain 
every thing upon 4 or falſe principles. 
Cicero long fince ſaid, præſtat nature 
voce doceri quam ingenio ſuo ſapere. 
By how trifling an appearance, if it be 
a pleaſing one, we may be deceived, the 
following example will ſhew ;—it is known, 
that lime, well burned, has loſt the proper- 
ty of efferveſcence with acids. This > + 
nomenon is troubleſome to many who den 
the exiſtence of aerial acid. At length, 
however, an evaſive expedient was ſuppoſed 


to be diſcovered, namely, if burned lime 


be put into highly concentrated acids, a 
viſible efferveſcence is ſaid to take place, 
which, when the acids are weak, cannot be - 
ſeen, as the ſubſtance, being dried by the fire, 
_ readily abforbs them. In order to clear up 
this miſtake, it is only neceſſary to obſerve 

the phenomena with accuracy ;—let a ſmall 
glaſs veſſel be filled with nitrous acid, throw 
into it a piece of chalk, immediately innu- 
merable bubbles are emitted from its whole 
. furface, which continue while a ſingle why 
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1 ticle remains viſible; during this violent 
= agitation a thermometer dipped into the 
glaſs ſhews not the flighteſt alteration of 
temperature (a): whether the acid be di- 


271 ** 4 | luted 
(a) M. Morveau, in a 


1 M note, which I have tranſlated 
(fee p. 38) truly obſerves, that when chalk is diſſolved 
in à concentrated acid, heat is produced. The author 
himſelf (Opuſc. vol. iii. p. 64.) ſays, that calcareous 
earth, while it was diflolving in nitrous acid, raiſed the 
liquor in the Swediſh thermometer from + 14 to + 20% 
and lime, not flacked, from + 14 to + 84%. He attri- 

butes the miſtake in the text to his having made the 
©, «experiment with too ſmall a quantity of materials, and 
having employed a thermometer not ſufficiently ſenſible, 


. In the ſame note M. Morveau gives an explanation, 
. Undoubtedly erroneous, as I have there obſerved, of the 


eat and cold produced in chemical experiments. Sir 
_— T. Bergman has aſſigned the true theory in his third 
volume. He has deduced it from the different quantity of 
Ppeciſr fire, or, according to his mode of expreflion, of 
mutter of heat, contained in different ſubſtances:— The 
menſtruum, ſays he, «deſtroys the preſent aggregation of 
Particles, and a new compound is formed, which ſome- 
times fixes à greater quantity of the matter of heat than 
the former compound; in this caſe, in order to reſtore 
the equilibrium, the heat in the contiguous bodies muſt 
. undergo a diminution, and the liquor in the thermometer 
will of courſe deſcend : if the new compound fixes a 
Imaller quantity of the matter of heat, the ſurplus will 
8. be let looſe, and flow into the contiguous: bodies: when 

the quantity of heat is the ſame in both compounds 
3 (vhich ſeldom happens) the thermometer will not be at all 
; affected. Mr. Kirwan has lately given nearly the fame 
; | explanation of theſe phenomena, in the Philoſophical 
\ Tranſactions. Evaporation muſt be taken into the ac- 
Count: wherefore, in the laſt caſe ſuppoſed by Profeſſor 
Bergman, the liquor in the thermometer muſt fall a little. 
Mr. Kirwan; if my memory does not fail me, intimates 

_ - this circumſtance, but does not expreſsly mention it. 
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* Profeſſor Bergmay, I think, in more paſlages than one, 
obſerves, that the great difference of heat in a ſolution 
» & «ah 4 * : | \ of 
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luted or concentrated, the ſame ert 
occur. Let now the experiment be repeated, 
only, inſtead of crude chalk, let an equal 
ece, well burned, be uſed; let the acid 

| pe diluted, and at firſt a very few bubbles 
appear, but ſoon fall; beſides, in this caſe, 

a a. conſiderable degree of heat is produced, 
ſomewhat leſs than oo. If the acid be ſuf- 
ficiently concentrated (but not too much) at 
firſt, not only ſmall, but even large and nu- 
merous bubbles arife, which, however, ſoon 
die okay; and all viſible motion Ropes both 


of N 2 cauſtic a earth, is a proc cha ; 
this earth, when it yields its air, fixes a "quan _—_ Y 
matter of heat; bat he Who reflects how tm 8 
active fluid muſt be abſorbed by the aerial 4:6 __ it 
: from its ſolid. to its fluid x will eaſil 
ſuaded that this conſideration will explain m TPP 
difference. The fpecific fire in the compound of 1 — | 
acid and calcareous earth ĩs, doubtleſs; in both caſes'equil 
2 Arp who are — 5 — wich — uſual 1 ob- 
erved in prin! ks, know that prefaces, preli 
diſſertations, Ig paſs through the preſs laſt. Tus ch 
cumſtance obliges me to place — an obſervation which 
refers to page 48. I have there ventured to reject both the 
author's and the French annotator's hypotheſes reſpecting 
lime too much burned, and to offer another explanation 
Since that note was written, the third volume of the 
Opuſcula has fallen into my "hands, in which I have found 
_ that-the; author himſelf has explained this phznomenon 
x from the very ſame ſuppoſition, = It is moſt probable,” 
ys he, «© that 2 Wong heat, ſuddenly a pplied, and long 
1 oecaſions a ind of fuſion of many particles 
1ying on the ſurface, molecule—f, "ves fere more in am- 
vitu  coaleſcere” incipiant, Kc. The reader may noẽw- 
ſafely refuſe to 2 the author's firſt ſuppoſition, fins 
ore mature eee ee to ee 
2 B. a 11 
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in the calcareous maſs and in the acid liquor. 
In this caſe, however, a very intenſe degree 
of heat is generated, which, if the piece be 
large; exceeds 100*. SO TRAY, 
+ From theſe phznomena, attentively con- 
fidered, an explanation will eaſily and natu- 
rally be deduced. In the latter. caſe, for in- 
ſtance, ſo much heat is produced, that the 
watery parts in contact with the burned 
Chalk boil for ſome moments; but when 
the acid is e e a few air bubbles, 
which occupied the pores of the ſpongy 
maſs, are diſcharged * the expanſive 3 | 
of the heat: in both, however, the motion 
is ſoon at an end, But, with the crude 
chalk, the motion continues until the chalk 
is totally diflolved ;—this motion is called 
efferveſcence, and muſt carefully be diſ- 
' tinguiſhed from ebullition, £12 lg Few 
" (B) A cauſe, any bow indicated by pbæ- 
namena, may for @ while be aſſumed as true; 
and from it may be deduced the neceſſary con- 
ſequences, which, being ſeparately examined by 
futable . experiments, either confirm or over- 
Z// Mc... 
This method has been often uſed to ad- 


vantage in mathematics, and ought to be 
| applicd in natural philoſophy, as a teſt for 
the examination of various hypotheſes and 
conjectures; and we muſt confeſs, that a 
poſition, all the legitimate conſequences of 
which are confirmed by experiment, my 
properly be admitted as true: in this c 
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we have a problem indeterminate, of which | 
the unknown quantities are ſought by ex- 

ument. OOO OS 

(e) Beſides, the cauſe ſhould, if poſſible, jo 
be compared with 741 . that the exact 
relation may be diſcovered, even at ta uan- 


By this it will appear, whether the cauſe 
alone be adequate to the effect, or whether 
it has been aſſiſted. An inſtance of this 
kind occurs in the conſideration of agricul- 
ture, where a queſtion ariſes concerning the 
uſe of water in vegetatiooo. 

Finally, I aim at giving denominations to 
things, as agreeable to truth as poſſible. 

I am not ignorant that words, like money, 


poſſeſs an ideal value, and that great dan- 5 


ger of confuſion may be apprehended from 
a change of names; in the mean time ĩt can- 
not be denied that chemiſtry, like the other 
ſciences, was formerly filled with improper 
names. In different branches of know= + 
ledge, we ſee. thoſe matters long fince re- 
formed: why then ſhould chemiſtry, which 
examines. the real. nature of things, ſtill 
adopt vague names, which ſuggeſt falſe 
ideas, and favour ſtrongly of ignorance and 
impoſition ? Beſides, there is no doubt but 
that many corrections may be made without 
any inconvenience :—if, inſtead of oil of 
vitriol, and, ſpirit. of vitriol, we uſed the 


terms concentrated vitriolic acid, and diluted 


vitriolic acid, I think that no one would 
be thereby either confounded or miſſead. 
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But in deſcribing new ſubſtances, it is 
neceſfary: that names ſhould be conformable 
to the nature of the ſubſtances, Thus, 
inſtead of Fred air, 1. uſe zerial acid, be- 
cauſe that fluid is in -its rature acid; and 
not only poſſeſſes the ſubtleneſs and elaſti- 
city of air, but either contains pure air, or 
ſome of its conſtituent principles; for the 
pureſt air that can be got, on the acceſſion 
of phlogiſton produced this fluid (the 
aerial acid); I could not therefore find out 
a name better adapted. Some think that 
this ſubtile acid is the fame as phlogiſti- | 
cated vitriolic acid; but whoever, has ſeen 
and compared the two, cannot ſeriouſly de- 
fend that opinion. 
Let me have permiſſion to mention here 
an obſervation: Which ſeems: to indicate the 
preſence of phlogiſton in the aerial acid: 
pure vitriolic acid cannot be reſolved into 
a permanently elaſtic fluid; but, on the ad- 
dition of phlogiſton, an aerial fluid is gene- 
rated (totally different from the aerial acid) 
which is not condenſed by cold, unleſs it 
touch Water (5) : the: ſame is to be ſaid 
ail} ogg eee e 
(6) wee have now much ſtronger and more direct 
proofs of this hypotheſis; and the experience of eve 
day ſeems to add to the number: 1 ſhall not conſider 
- them here; the laſt Eſſay in the third volume will af- 
ford a more favourable opportunity. I have in con- 
templation ſome experiments calculated to elucidate the 
Jueſtien: if the reſults ſhall furniſh me with any in- 
formation, I will there lay it before the public. In the 
mean time, experimental philoſophers would be well em 
ployed in analyſing this acid ; the ſolution of few 
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of Foot nitrous acid; but the ROPE acid by: 
itſelf is reſolvable into an aerial fluid. Now: - 
as this lat acid contains phlogiſton as a 
. inciple, as is demonſtrated by 
ſynthetie experiments, it hence 
N to follow, that the: aerial acid op. 
tains the principle of inflammability: b- 
ſay, ſeems to follow, for all things which 
are like truth are not therefore true. 7490 1 2. v5 
Theſe few: reflections it was: proper to 
premiſe. Let the ſttilful and impartial de- 
termine with what ſuceeſs I have ſought for 
truth in the following eſſays; and whether, 
as I endeavoured to avoid one rock, 1 —_ 
not ſplit upon another.. 
Moſt of 4 * eſſays contained in this leb 
"volwatin have. already been publiſhed ſepa- 
rately. ; but, as the copies: — 
perſed, and, moreover, as ſome Were Written 
in Swediſh, ſome in Latin, and otherb in 
French, I have undertaken, at the inſtance 
of my friends, and more eſpecially ſuch 
as are foreigners, to collect them, and 
tranſlate into the common language of the 
learned thoſe which were written in other 
languages. L have nat diſpoſed them in the 
order af the time in which they were print- 
ed ; but I have rather endeavoured that the 
_ preceding ſhould illuſtrate thoſe which. fal- 
problems will throw ſo much light upon the thebey of 
chemiſtry. If the aerial acid/ſhall be found to eonſiſt of 
dephlogilticated air and; phlogiſton,. . Scheele's docs! 
trine of heat muſt. fall to the e ground; ; if, not, it will be 


difficult, in the preſent ſtate of chemical 5 40 to, 
find arguments jufficient to eee, it. B. —— 
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low. I have, however, mentioned in a note tile 
time of the firſt publication of eacheflay. 
In the firſt volume I have inſerted thoſe 
eſſays which relate to falts ; in the ſecond, 
_ thoſe which refer to mineralogy and metal- 
lurgy ſhall be 'comprized ; the third, ſhall 
contain the doctrine of attractions, together 
with the analyſis of ſome organized bodies; 
the fourth, various matters relative to natural, 
philoſophy and natural hiſtory : and in the 
following I will publiſh, if God grant me 
life and ſtrength, other chemical effays. 
I I ſhall be ſatisfied if the following experi- 
ments, which were inſtituted with all the ac- 
curacy and fidelity that circumſtances would 
permit, ſhall not he diſpleaſing to thoſe who 
with me ſcriouſly ſeek for truth. Of others, 
I neither deſire the praiſe nor fear the cenſure. 
T ſhall not be ſurprized if it ſhall appear 
that I have committed miſtakes ; but I wiſh 
they may be corrected as ſoon as poſſible. I 
myſelf will add, to the following volumes, 
whatever: corrections or additions more ac- 
curate obſervation ſhall ſuggeſt to me. Thoſe 
who ſhall attempt to obſcure what is true, 
will find to ir diſgrace, that it will - 
ſhine' with greater luſtre. Some things 
1 which in one place are barely mentioned, 
1 without any proofs being adduced, are ful- 
= ly provedelſewhere for I have been anxious 
to advance nothing raſhly.. I therefore in- 
treat thoſe who ſhall examine my aſſertions, 
not to reject them haſtily, but to conſider the 
foundation on which they reſt. 8 
Fj „„ oo I EN ds 
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A cated my ideas concerning the nature 
and properties of that elaſtic fluid; which, 
ander the title of Fixed Air; exceviſes the 
fagacity and ' induſtry of the philoſophers 
and chymiſts of the preſent age, to my fo- 
reign correſpondents ; among whom it is 
ſufficient to'name the celebrated Dr. Prieſts 
ly, who not only mentions my opinion in 
the Philoſophical Tranſactions for the yeat 
1772, but, in a new edition of his excellent 
Obſervations on Air, has confirmed it by 
| ſeveral fine experiments. The Royal Aca- 
demy of Sciences at Stockholm have, it is 
true, inſerted in their Tranſactions for the 
Year 177 4+ Holy treatiſe of mine upon that 
ſubject; however, as the doctrine contained 
in i. deſerves the moſt accurate examination, 
and the moſt minute and attentive conſi- 
-deration, I here re-publiſh it, confirmed 
by N and rene ©? $0 CAPO 
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8 1. What is to be underſtood by the term 
1 % Fixed Air. 


4 For the purpoſe of avoiding Cs it 
is neceſſary to begin by explaining certain 
N terms. The term Fixed Air” has been uſed 
_—_— in two acceptations, one more extenſive, 
8 the other more limited; in the former it is 
ii taken for every elaſtic fluid ſet at liberty 
: during the decompoſition of bodies, by 

whatever means it is extricated, and what- 

8 ever be its nature. . Theſe fluids, however, 

Wil. are far from being all of the ſame kind, for 

; ſome are very fuſceptible of inflammation, 
others inſtantly extinguiſh fire. The reſt 

differ not a little from each other, but all 
agree in this, that although very like to 
common air in many properties, yet they 
appear to have exiſted as it were fixed in 
bodies, and deprived of their elaſticity, 
which they do not recover until the inſtant 

—_ - - __ extrication ; hence they have gene- 
1 y been diſtinguiſhed | rom common air 
{8 | yo job epithet fixed. If this denomination 

Nik muſt be retained, I do not deny but that 

the general ſignification wa explained 
1 perfectly well with it; but the other 
more reſtricted ſenſe has for ſome time ob- 

_ Jained, and as it is in general uſe, I am un 
Aer the neceſſity of adopting it in the fol- 
Jowing Treatiſe, denoting by it only that 
1 of air which is found in alkaline 
earths and MM extricable by fire or acids, 
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and which iſſues in great quantities from 
many vegetables during fermentation. This, 

when properly depurated, poſſeſſes Va | 
the ſame qualities, and, as it evidently ex- 
'hibits the properties a an acid, I call it 
(conformably to its nature) the Aerial or 
_ Atmoſpheric+ Acid, the reaſon of which 
- denomination will hereafter appear, parti- 
cularly': in F. xxII. and XX111. | 

That ſpecies of air which ſuddenly de- 

ſtroys animals, and is entirely unfit for re- 
ſpiration, is called Mephitic Air, ſuch as 
is found in the. cavern near Naples, called 
Grotto del Cane, and in many others. This 
pernicious quality is common to moſt elaſ- 
tic fluids which have been fixed in bodies; 
ſo that this denomination is nearly the ſame 
with that of Fixed Air, taken in. the more 
extenſive ſenſe. 


b. 11. How pure EW} Air i 15 a | 


There are three different methods of ob- 
taining fixed air: — It may be expelled with 
efferveſcence by a ſtronger acid ()]; it may be 
expelled by a ſufficient degree of heat; or 
finally, it may be extricated by fermentation. 
We ſhall deſcribe. 5 theſe methods in 


order. 
(2) The author in this place conſiders fixed air a 1 


an acid, which may be expelled from the ſubſtances with 
which it is united, by means of a ftronger-acid;- and this 
*extrication of fixed air is attended with. an os | 


cence. C. 
B 23 To 
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To the orifice a (PI. 1. fig. 2.) of a glaſs 
phial A B, let there be cemented, ſo that no air 
can eſcape, the crooked glaſs tube E; let 
the veſſel be nearly half filled with diſtilled 
water; let there be added pellucid calcareous 

ſpar, coarſely powdered, until it almoſt riſes 
to the ſurface of the water c p, through the 
funnel o, cemented to the orifice 1, and 
imperfectly cloſed by the glaſs rod p let 
concentrated vitriolic acid fall in drop by 
drop; upon which innumerable bubbles 
will inſtantly ariſe from the calcareous par- 
11 ticles: in the mean time let the orifice G 
| of the tube remain open, until the atmo- 
118 ſphæric air contained in the upper part of 
the bottle, and in the tube, be entirely ex- 
pelled by the more ponderous fluid diſ- 
charged (F. xxiv.) ; let the orifice G then 
L be introduced under the mouth of the veſ- 
I! fel ns, filled with water, and inverted with 
1 its mouth beneath the ſurface of the water 
in the veſſel MN. | 
This being done, numerous bubbles wilt 
riſe into the veſſel n 1, which collecting 
above, by degrees force out the water. 
: "When the water is entirely forced out from 
the veſſel n, the extremity of the tube is 
to be removed, the bottle cloſe ſtopped un- 
der water (5), and the air conveyed from it 


(5) The deſign of paſling the elaſtic fluid from one 

veſſel to another, is merely to free it from vitriolic acid, 
_ © whoſe attraction far water is ſo great, that, during its paſ- 

ſage, it quits the fixed air, and unites with the water. C. 
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into another veſſel Q x, of a ſize ſomewhat _ | 


ſmaller : as a partion of the air is abſorbed 
in its paſſage through the water, the ac- 
rial acid thus collected in x, will cer- 
tainly be found pure, unlefs, perhaps, mix- 
ed with a ſmall portion of atmoſpheric 


air, which can ſcarcely have been compleat- 


ly expelled by the fluid extricated during 
the efferveſcence. If the vapour ſhould 
contain any vitriolic acid, this laſt will cer- 
tainly remain in the water, at leaſt after 
the ſecond paſſage through it. | 
Ik, in place of the vitriolic, the nitrous, 
muriatic, or any other acid (fo diluted as 
not to ſmoak (c)) be applied with proper 
care, the very ſame kind of air is produced, 
the ſtrength and quantity of the acid muſt 
be ſo regulated, that ſcarcely any heat ſhall 
be generated. I avoid making uſe of chalk, 
as it almoſt always contains marine acid (4). 
© e ee ** SECOND 
le) If the ſmoaking, nitrous, of marine acid, be em- 
ployed, it is obvious that theſe acids, being in this ſtate 
extremely volatile, will riſe, in part, along with the fixed 
air, which conſequently. will not be pure. The caution _ 
againſt heat is founded on the ſame principle. C. 
(4) If chalk containing marine acid be employed, the 
heat which vitriolic acid generates on mixture with wa- 
ter, will volatilize the marine acid, and conſequently ren- 
der the fixed air impure. C. * e 
Mr. Morveau having let fall a few drops af a ſo- 
lution of ſilver and mercury in the nitrous acid into 
diſtilled water in which chalk had been boiled, obſerved 
that the former ſolution inſtantly clouded the water, and 
that by the latter a ſmall quantity of yellow precipitate 
was produced. I have * the experiment, — 5 
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SECOND METHOD. 


Let a retort of green glaſs, not above one 
inch. in diameter, be provided, with a very 
ſlender neck; let the body of the retort be 
filled with magneſia alba, and placed in a 
crucible ſurrounded with gypſum, and the 
whole apparatus be ſet in a portable furnace 
contiguous to its fide, ſo that the neck ſhall 
not be expaſed to the fire; let a glaſs tube 
be luted to the neck of the retort very cloſe- 
ly, (fo as not to give exit to the elaſtic fluid) 
and fo bended, that the aperture of the veſſel 
H , inyerted in water, may be hung over 
the extremity ; let the crucible then be 
made red hot, and ſuffer the air bubbles to 


the ſame reſult, upon one ſpecimen of chalk ; but having 
boiled another in diſtilled water, I found that neither ſolu- 
tion of filver nor the acid of ſugar deſtroyed the tranſ- 
parency of the water. Mr, Duhamel has long ſince re- 
marked, that during the combination of quick-lime 
* with the mineral acids, a quick and penetrating vapour 
js diſcharyed, which precipitates the ſolution of filver : 
<« this circumſtance, added to its odour, led him to ſuſpedt 
© that it was the marine acid.“ See Lavoiſier's Eſſays, — 
In order to bring this ſuſpicion of Mr. Duhamel to the 
_ teſt of experiment, I boiled ſome quick-lime in water, and 
having precipitated the diflolyed earth by means of fixed 
air, I filtered the water, and added ſolution: of filver and 
acid of ſugar, but the liquor was not rendered turbid by 
either of theſe teſts. It is natural to ſuppoſe that the 
marine acid generally contained in calcareaus earth would 
be yolatilized* by calcination. That which I employed 
bad been well burned ; perhaps Mr. Duhamel's had not. 
Tf, therefore, this ſuppoſition be admiſſible, his obſeryation 
will coincide with that of Profeſſor Bergman. B 
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over be collected in the veſſel n I, as 
former method. 
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fly off until the common air is diſſipated - 
then let the air which afterwards comes 
in the 


I make uſe of 4 ſmall retort,. both that 
the maſs contained may eafily acquire a due 


degree of heat, and that the quantity of 
common air lodged in its neck and the tube 


may be ſmall : I chuſe a glaſs veſlel, as thoſe 
made of earth have often diſappointed me, 
giving paſlage to the elaſtic fluid through 


b p 
TR A ſmall as not always to be dif- 
covered by the eye. Magneſia, when ſcarce- 


ly ignited, emits its fixed air with eaſe, 


Whereas calcareous carth retains it with much 


greater obſtinacy ; ſo that if the latter be em 
ployed, a much more vehement fire is ne- 
ceflary : I ſurround the body of the retort 
with gypſum, that it may not flow by the 


violence of the heat, but, on the contrary, 
grow more refractory by the cementation, 
and acquire the properties of Reaumur's 

porcelain, 3 5 


'THIRD METHOD. 


0 


This method differs from the two 


mer, for hers the elaſtic fluid is produced by 


fermentation. It is nearly immaterial what 
fermenting mixture we employ, but I gene- 


rally make uſe of the following: 


In a hottle, of which the capacity is 352 | 
as 


cubic inches, I mix 20 02. of ſugar, and as 
much of good yeaſt, with 200 cubic inches 
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of water; in ſix or ſeven hours, and in about 
15 (e) of heat, the common air is generally 
expelled; I then adapt the orifice G of the 
crooked tube to the mouth of the bottle E 1, 
and bubbles immediately riſe. The fermen- 
tation goes on equally well, if the tube be 
at firſt adapted to the neck of the bottle, 
the acceſs of air not being neceſſary; it is 
ſufficient that an exit be allowed to the elaſ- 
| tic fluid, as J have often experienced. 
It is neceſſary to take care, in this as well 


às the former methods, that the tube E Y 6 


be not too long, as the difficulty of the pro- 
| ceſs encreaſes, in proportion to the quantity 
of air to be removed: let us ſuppoſe this 
reſiſtance x, and the elaſtic force of the 
fluid generated at one time E, it is manifeſt 
that if x x there will be no room for ex- 
panſion, and conſequently no diſengage- 
ment can be effected, either by efferveſcence, 
by fire, or fermentation, as the following 
experiment may ſerve to ſhew :;— | 
Prepare a ſtrong bottle, nearly full of 
water, to which let. chalk or cryſtallized 
» alkali be added, let it then be filled with 
any acid, and quickly and cloſely ſtopped: 
at firſt, indeed, a few bubbles appear, but 
"tis Wee ſoon ceaſes, and the mixture 


L + 


(e) In the Swediſh thermometer the pes between 
the freezing point and the heat of boiling water is divided 
into 100 deg. ſo that 1e of theſe degrees are equal to 
18 of Fahrenheit's ſcale. 9 155 S 275 and 
. ä 23 b 


remains 
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remains clear, even for years, provided no 
exit is allowed to the elaſtic fluid, and ſuch 
a portion () only be ſaturated, that the water 
Can take up its fixed air; but the very 
ſmalleſt aperture immediately excites a moſt 
violent efferveſcence. |... > 
The air which is collected by the ſecond 
and third methods may, like that got by the 
firſt, be waſhed (g); and by whichever of 
theſe methods (though ſo. very different) it 
is obtained, it exhibits kh; wi 5 ſame 
Properties. 5 


§ 111. G eneral Properties 1 2 Acidi. 


Saline fubſtances are uſually diſtinguiſhed 
from others by their ſapidity, and ſolubi- 
lity in water. Thoſe which are ſpecifically 
called acids, exhibit very diſtinct charac- 


ters, peculiar to themſelves, which are now 


to be enumerated; of theſe: the iſt, 6th, and 


$th are common to other ſaline bodies, but 


in a mode and degree very different. 
. L They very readily, unite with Water; 
2d, they have an acid taſte; 3d, they change / 
the blue juices of vegetables to red; 4th, they 
have a ery —_ —_— with alkaline falts, 


| 77 e portion gf dhe chalk er alkali by fa- 
turated, before the Eel is cloſed, that the water is not 

able to abſorb the elaſtic fluid Arie d by the ſatura- 

tion, the veſſel will burſt. It is neceſſary therefore to 

| 7 2 + very ſuddenly, W Faperiment will not 
uccee 


(2) ) Oy ng through water from one veſſel into 
| another 


| . ' - and. 


| 
i 
| 
| 
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and form with them compounds milder than 
either of the conſtituent parts, which are 
frequently diſpoſed to cryſtallize ; 5th, they 


diflolve ſeveral earths ;- and alfo 6th, ſome 
metals ; 7th, they precipitate ſubſtances diſ- 


ſolved in alkalis; and 8th, they frequently 


attract inflammable matters ſtrongly. 


If, then, eyery one of theſe properties be 


found to belong to pure fixed air, properly 
collected and depurated, I hope its acidity 


will no longer be called in queſtion. We. 


ſhall therefore examine all theſe circum. 
ſtances in order, 195 


8 iv. Aerated Water. 


Let the bottle QR, filled with the pure 


elaſtic fluid (F 11.) in a place where the 


thermometer ſtands but a little above the 
freezing point, be ſet in a veſſel of water, 


with its- mouth depreſſed, by means of 


weights, almoſt to the bottom of the veſſel, 
that the union may be accelerated by the 
preſſure; and the water will be found to riſe 


y degrees, ſo that at the end of 8, 10, 12, 


or more hours, according to the fize of the 
bottle, it will be filled with water, for the 
union will have compleatly deprived the 
fixed air of its elaſticity. If after that a 


portion of the elaſtic fluid be introduced 
into the bottle, the water will riſe but little, 


or none at all. In an heat of about 5* (6) 


bf. B. 


1 Water 
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water will abſorb a quantity of fixed air, 
ſomewhat more than equal to itſelf in bulk; 
in 10 (7) a quantity ſcarcely equal; and in 
temperatures ſtill warmer it abſorbs a quan- 
tity ſo much the leſs, as the mercury ſtands 
the higher. The quantity neceſſary to ſa- 
turation can hardly be determined with per- 
fect accuracy, as the water, becoming heavier 
when ſaturated with the elaſtic fluid; finks 
by degrees to the bottom, and leaves the 
ſpace it before occupied to the lighter wa- 
ter, as would happen to any other ſaline 
ſolution; 70, > OY 
This union may he effected, and that even 
in a few minutes, by other methods; for in- 
+: ſtance, if by agitation we encreaſe the num- 
ber of points of contact. But of this I treat 
more at large elſewhere (A), therefore have here 
only mentioned the moſt ſimple method. _. 
The ſpecific gravity of aerated water (to 
i. make uſe of a new expreſſion) I found to be 
| to that of diſtilled water, nearly as 1,0015 to 
1,000, the thermometer ſtanding at 2 (. 
Water therefore, and that ſubtile vapour 
of which we are treating, readily unite; but 
as the latter is very volatile, a great part of 
it flies off in the open air, and the quicker in 
proportion to the heat of the maſs; in the 
mean time, as it diminiſhes, the remainder 
is retained more obſtinately; ſo that boiling 
| 5 i) . e 
ae mon 97 
| | 0 35 or 367 of F. B. | | 


for 
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for half an hour is neceſſary, to FT INE ge 
the whole. Congelation ſeparates it readily 
and compleatly. 

The air-pump, it is true, e IE ig 
bles from equal quantities of plain water 
and of aerated water, but a conſiderable dif- 
ference is obſerved; for when a Portion of 
the aerial acid is thus diſcharged, it may be 
eaſily diſcovered by the taſte, the water being 
found to have a vapid, leſs acidulous, and 
leſs pungent flavour. 


§ v. e Taſte... 
As this air is in form of an elaſtic vapour, 
it can hardly be taſted by itſelf, at leaſt diſ- 
tinctly; ; but if it be united with water, 
which is in itſelf void of flavour, being ac- 
cumulated and rendered leſs volatile by this 
union, it readily affects the tongue with a 
weak but agreeable acidity. This is the 
real ſpirit of the cold mineral waters, which 


undoubtedly occaſioned them to be called 
acidulous; and by means of which, together 


with a due proportion of ſuitable falts, we 


may perfectly imitate the Seltzer, Spa, and 
Pyrmont waters. Such artificial waters, I 

have now been uſing for eight years with 
fignal advantage. 

It is very remarkable, that water fo 9 55 
as only to exceed the freezing point by 
a few degrees, though ſaturated with fixed 
air, gives out ſcarce any ſenſible flavour, but 
if ſet for a quarter or half an hour in 15 or 
| 20" 


E 


— 


"6%. — 1 CY” 
5 T _— 
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| i abſorbed * (yp eee water (u). 
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20* (m), it by degrees evolves its pungent 
and grateful acidity: nor is it difficult to 
account for this phznomenon, as it is ſuf- 
ficiently illuſtrated by the known, properties 
of neutral ſalts, the” more cloſely the two 
principles cohere, the leſs fapid is the com- 
pound; on the contrary, the Roles their con- 
nection, the more ſenſible ĩs the effect of the 
compound on the tongue: now in this caſe, 
as cold ſtrengthens the union of the water 
with the air, and heat tends to looſen it, 
from thence the explanation of, the phapo- | 
Menon is eaſily derived. 

But alkaline falts not only: very quickly | 


deſtroy the pungebt flavour, but even make 


the water totally vapid, which it is not dif- 
ficult to account for: if any portion of them 
be cauſtic, that is, not ſaturated with fixed 
air, (F vII.) their producing the fame ef- 
fect, though in a ſlighter degree, even when 
they are fully ſaturated with air, ſeems to 
indicate that they attract fixed air more 


powerfully than water does, and have even 
the property of accumulating it, ſo as to be 


ſuperſaturated; particularly as a few drops of 
ide reſtore the flavour of 

water, by attacking the alkaline ſalts, and 
expelling the elaſtic fluid, which is therefore 


Wo vr. 


(in) 1w=59", ind 20 = 68" of F. B. 


(n) * This accumulation of gas in. aerated 1 | 


obſoryes Mr. Morveau, « ets not coincide with the 


laws | 


, 


the 


— 


— 
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Venel's method.” The law to which Mr. 
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8 vi. Fixed Air acts like a doe Acid. 
The acid nature of fixed air is diſcover- 


able by other ſigns beſides its taſte. If the 


water in the bottle R be tinged with 
turnſole to a perfect blue, when fixed air 


ſufficient to fill about the , of the veſſel 


has paſſed through it, it will be manifeſtly 
red: a ſaturated tincture of turnſole is ordi- 


laws of the cryſtallization of neutral falts : perhaps 


it would be better to ſay, that the union of the water 
and the falt looſens the combination of the latter with 
the fixed air. There is at leaſt no proof that the reſtora- 
tion of the ſavour, on the addition of the acid, is not ſolely 


owing to the fixed air, which was a conſtituent part of the 


aerated alkali, and is thus diſengaged, according to Mr. 
- alludes 
is not without exception. Cream of tartar and tartarus tar- 
tariſatus, calomel, and corroſive ſublimate, volatile vitrio- 


lic acid, and ſulphur, are ſuch obvious inſtances of the union 
of the ſame principles in different proportions, as ſhould 
have made him more cautious of pronouncing on the im- 


o 


8 of a ſuperabundant portion of fixed air com- 


dining with alkali. On this occaſion it may not be im- 


pertinent to remark, after an ingenious teacher of chymiſ- 


try, that there prevails very generally an inaccurate and un- 
ne way of conceiving and expreſſing ſuch com- 


inations as are mentioned above. Two bodies can hardly 
be imagined to combine in more than one certain proportion. 
How, then, it will be aſked, are we to explain theſe in- 
ſtances? By ſuppoſing that a compound becomes in this 


reſpect an element, and unites with one of its conſtituent 


parts, in order to form a new compound. Thus cor- 
roſive ſublimate, which is itſelf formed by the union of 
mercury and another ſalt, unites with mercury to com- 
poſe calomel. In the ſame way we are to conceive of the 
combinations of vitriolic acid and phlogiſton, and of 
many others. B. VVV 

1 narily 


\ 
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narily of a violet colour, but when. ſufi- 
ciency diluted loſes: all the reddiſh tinge, 
and in that ſtate therefore it is particularly 
proper for this purpoſe. 

In like manner one part of water ſaturated . 
with fixed air, makes 50 parts of the n. 
tincture diſtinctly red. 

This change pho colour, however occa- 
fioned by the fixed air, ſoon diſappears in an 
open veſlel, particularly if it be expoſed ta 
heat, or the rays of the ſun ; a circumſtance 
which indicates the volatile: nature. of the 
acid that produces the change: a ſmall por- 


tion of mineral acid, it is true, ſeems ta 


yield a fugitive red, but when accurately 
examined a fallacy appears, for the water 


abounds with the alkaline materials with 


which the turnſole juice has been prepared; 
theſe ſeize the mineral acid as ſoon as it is 
added, and give out their fixed air to the 
ſurrounding liquor, hence a redneſs is ob- 
ſerved, which vaniſhes when this air is eva- 
porated Let us now ſuppoſe that the 

alkali contained in the liquor requires m 
parts of mineral acid for ſaturation, hence 
=. parts may be ten times added before 
the ſaturation is compleat, and ſo often a 


fugitive redneſs will be produced; but after 


the faturation is compleated, what is added 
will either at once produce a permanent red, 


or gradually change the blue to red ; here 


then, it is obvious that the fugitive red co- 


Jour 
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lour is not to be attributed to the e 


acid, but to the fixed air. | 
Sy yrup of violets, and ſuch other Wer Ve-. 
getable juices as I have hitherto tried, are 


not reddened by fixed air, the tincture of 


turnſole 1s of all known tinctures molt eaſily 
ated upon by acids, therefore the {lighteſt 
veſtiges, which cannot by any other means 
be diſcovered, are by this tincture eaſily de- 
tected. Beſides, all acids have by no means 


equal ftrength and efficacy: diſtilled vine- 


gar makes ſyrup of violets" red, yet is 
not powerful enough to cauſe any alter- 
ation in the colour of the blue paper 
which is uſed to cover ſugar-Ioaves; and 


"the colour of indigo does not yield even 


to the moſt concentrated vitriolic acid. 
Hence, though the aerial acid alters only 
tincture of turnſole, no concluſion is to be 


deduced from this circumſtance againſt its 


acidity, all we can infer is, that it is 
weaker than the reſt; on the contrary, we 


are confirmed in the opinion that its acid 
properties do not depend upon an extra- 
neous acid, for if that were the caſe, this ex- 
traneous acid might be ſo accumulated as 


to overcome the more permanent blue co- 
lours. 

It is alſo obſervable, that aerated water, 
free from every other acid, ſcarcely makes 
any change in the colour of paper tinged 
with turnſole, althou gh it makes the tinc- 

ture 


ture diſtinctly red, the reaſon is, partly be- 
cauſe a ſufficient quantity of this ſubtile 
acid cannot come at once in contact with the 
plane ſurface, and partly becauſe the acid is 
in the former caſe at liberty to follow its 
natural tendency to volatilization (o). 


FS vit. Aerated vegetable Allali. T2 
Let the mouth of the veſſel & R, filled 


with fixed air, be immerſed under the ſur- 


face of water nearly ſaturated with pure 


alkali of tartar, and the lixivium will gra- 


dually riſe in the veſſel; when it is at length 


ſaturated with the elaſtic fluid, let it be 
poured into a proper veſſel, and ſet by in a 
dry place for ſome weeks, by that time 
cryſtals will be ſeen adhering to the ſides 


and bottom of the veſſel; ſuch of theſe 


cryſtals as are regular appear to be qua- 


drangular priſms, the apices confiſting of 


two triangular planes, inclined to each 
other, ſomewhat like the roof of an 
houſe (2). The ſaturation of the ley may be 


collected from its not imbibing any more 


CTG ed, de NE. 


preſents a much larger ſurface to the contact of air, and 
is therefore ſooner volatilized, than when, being mixed 
with the water, the furface of the water is the only ſur- 
face of evaporation. C. I | 


() As two of the faces are much larger than the 
others, it would be as exact to define them parallelopi- 
peds, of which the oppoſite ſides have parallel inclina- 


hs | - © "oo 


tions. Morveau, 


— 
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fixed air. If the water contains too much 


alkaline falt, cryſtals will be produced even 


in the bottle. The ſame alkali, diffolved in 


water, previoufly faturated with air, pro- 


duces by cryſtallization fimilar figures; 
theſe cryſtals neither deliqueſce in moiſt 


air, nor effloreſce in dry, but always retain 
their ' tranſparency : they may not impro- 


perly be called aerated vegetable alkali, as 


thote falts which are ſaturated with vitriolic 
acid are diſtinguiſned by the term vitriol- 


afed, joined to the name of that baſe with 


which the acid is united. —All ſubſtances 
faturated with fixed air I ſhall call hereafter, 
for brevity fake, aerated, thereby indicating 


that they contain that acid which is always 
 prefent in common air (S XXII. XXIII). 
Theſe cryſtals, in a moderate temperature, 


require for ſolution four times their quan- 


tity of water. By calcination they ſplit, and 
loſe es of their weight, but by a flow diſ- 
ſolution in acids they loſe 5 only; hence 


it appears that in 100 parts of theſe ſalts, 


there are 32 of water, 20 of fixed air, and 
48 of pure alkali (9) ; hence it alſo appears 


that 100 parts of pure vegetable alkali re- 
quire nearly 42 of fixed air to ſaturate 


them. Compleat calcination expels both the 
fixed air and the water, whereas the acids, 
if properly applied ($ v111.), expel the for- 
mer only. However, in the preſent cafe, 


il) For 48: 20-= 100: 415, or 42 nearly. . 
5 : | 4 : it 


+ - 


it is ſcarcely poſſible to expel all the fixed 
air by means of fare; unleſs by an exceedingly 
_ tedious. and troubleſome 1 calcination; The 
principle on which the corroſive quality of 
_ alkaline falts depends will be explained in 
ſection WE: 1 FF 
The efferveſente which theſe falts raiſe 
with acids, depends upon expulſion of the 
particles of fixed air by the ſuperior power 
of the ſtronger acid; and upon the reco- 
very; at the ſame inſtant; of their elaſticity, 
which had been either loſt or repreſſed; they 
muſt therefore rife to the top by their ſpe- 
eific levity, and occaſion a foam on the fir = 
The taſte of the ctyſtals is indeed atka- 
line, but mild; and not at all acrid ; if; how- 
ever, by means of calcination; or, which is bet= 
ter, by means of quick-lime, they be entirely 
deprived of fixed air, they are converted into 
a falt highly acrid and corrofive, which is 
therefore commonly called cauſtic, and very 
readily deliquiates in the open air; the rea- 


fon is, that it is now left to itſelf; and can 


fully exerciſe its natural acrimony; which 
had been reprefled and weakened by the union 
of fixed air. The ſame phenomenon takes 
place with the ſtrongeſt acids, which being 
faturated with an alkaline or earthy baſis, 
| yield mild compound falts. Thoſe who 
attribute cauſticity to phlogiſton ſeem to 
have forgotten that by means of that ſub- 
ſtance the moſt highly concentrated vitriolie 


=_ . en ets SAC "A" «I * 


nitrous air, or the phoſp 
theſe acids do not combine with phlogiſton till they have 
loſt their air; and that they cannot reſume their acidity 


Avriter, B. | 
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acid becomes a ſulphur, totally void of acri- 
mony; that by means of the ſame, the acids 


of vitriol and nitre are ſo weakened that 
they may be expelled by concentrated vine- 


gar; and finally, that all acids are dulcified by 


ſpirit of wine (7). 


() * I am ſenſible of all the force of theſe objections; 


yet I will obſerve, Firſt, That the vitriolic acid does not 


exiſt entire in ſulphur, ny more than the nitrous acid in 
oric acid in phoſphorus ; that 


till they have recovered their air, which is a conſtituent 
principle of that ſtate.  . 4 1 | 
On the other hand, it is no leſs evident, that a ſubſtance 


can yield thoſe principles only which it contains : now 


the cauſtic alkalis evidently impart to the precipitates of 


metallic ſolutions ; and hence I have delivered it as my 


opinion, that alkalis and calcinable earths ought to be 
placed among thoſe ſubſtances, perhaps more common 
than is generally ſuppoſed, which cannot be diſengaged 


from all combination, and which do not loſe one compo- 


nent part, but by the interpoſition of another principle 


that continues to adhere to them. (See El. de Chemie. 
Dijon. vol. iii. p. 247). It will be ſeen in the ſequel of 
this diſſertation, that the author himſelf inclines to this 
_ - Opinion, ſince he admits a portion of the matter of heat in 


cauſtic earths and ſalts, of which even ſolution in water can- 
not deprive them.“ Morveau,—lI think that the conſidera- 


tions here alledged do not much invalidate the author's ob- 


jections to that opinion which attributes cauſticity to phlo- 


giſton. Cauſticity may perhaps be defined - that tendency 
to combination which matter in general poſſeſſes, exerted 


on the living and ſenſible body. Thus the cauſticity of acids 
ſeems to be in proportion to their power of combination, 
and that of neutral ſalts inverſely, as the adheſion of the 


_ acid to its baſis, But I beg leave to refer the reader to 
the article Cauſticity,” in the new edition of Mr. Mac- 
quer's Dictionary, where he will find the . diſcuſſed 


with the uſual addreſs of that elegant perſpicuous 


„ The 
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The cauſtic alkali, when pure (by which 
JL underſtand, deprived of its water, and par- 
ticularly of its fixed air) if expoſed to the 
ä atmoſphere, attracts from thence moiſture 
in ſuch quantity as to be diſſolved; and 

hence it is called oil of tartar per deliquium. | 
This again is gradually faturated with fixed 
air from the atmoſphere, in. conſequence of 
which it forms eryſtlline vegetations on che 
ſides of the veſſel. - 

There are to- this day perſons who inſiſt 
that the vegetable alkali cannot be exhibited 
in form of cryſtals, notwithſtanding that 
Profeſſor Bohnius (5), of Leipfic, ſo long 
ago as the end of the laſt century, had de- 
monſtrated the contrary; but his method 
had been ſo long unknown, that it was lately 
offered to the public as a new diſcovery (7). 
| Although the vegetable alkali. „ ee i 
fixed air very powerfully, yet it is difficult 
to obtain a compleat ſaturation; for in 
proportion as the number of cauſtic particles 
is diminiſhed, they are the more widely dif- 

fuſed through the fluid maſs; hence it fol- 
| lows that they more faintly attract, and more 
difficultly meet with the elaſtic fluid, a cir- 
cumſtance which agcurs in almoſt * ſa- 


— 
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7 K Hence we may e how far Mr. Lavoiſier is miſ- 
taken, when he aſſerts, that the original diſcovery of the 
Wie 5. of vegetable alkali aan to Mr. The. - 0 
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turation. During cryſtallization ſome par- 


ticles ſtill remaining cauſtic, ſully the Water 


of the cryſtals, as is ſeen from the colour 


-of the recipitate of corroſive ſublimate 


which this alkali produces. Thus pure 
fixed alkali precipitates a ferrugineous mer- 


curial calx, but when fully ſaturated with 


fixed air, it precipitates a White one. The 
vegetable alkali, perfectly cryſtallized, pre- 


cipitates a whitiſh calx, ſullied with yellow 


les ; whereas, if theſe cryſtals bo pow- 


dered, and expoſed to the air upon bibulous 


paper for ſome + days they loſe all their cauſ- 


 ticity, and precipitate ſublimate in form 


of a white powder: this white colour de- 
pends upon fixed air adhering to the mer- 
curial calx.— 5 xx1. Mercury diſſolved in ni- 


trous acid produces different appearances, ; 
| accordin, g to the different methods of pre- 


paration ; ; thus, if the ſolution be effected 
in the cold, and with diluted acid, a conſi- 
derable quantity of the phlogiſton remains 
adherent ; whereas, if fire be employed, a 


great part of it flies off in the red vapours: 
now the more thediſſolved mercury is impreg- 


nated with 1 giſton, the paler is the pre- 


5 Sri n 7 red alkali; and on the 


contrary, the leſs it is impregnated, the 


Aarker is the red colour it yields with cauſ- 
tic, and the more fullied t the white one with 


acrated alkali. 
20 experiments which req uire e great ac- 


euraeyt J make uſe of alkali prepared from 


bon 
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burned cream of tartar, 2s this is generally 
free from the marine acid, which, as well as 
the vitriolic, is in general mixed with ſalts 
elixated from vegetable aſhes. All alkalis 
efferveſce with acids, from which we may in 
ſome meaſure judge of their general nature ; 
for the moſt part they are actually ſaturated 
with fixed air, that very ſubtile acid, which 
nevertheleſs is not powerful enough to pre- 
vent them from changing blue vegetable 

Juices green; if however, on the other hand, 

the acid is ſuperabundant, the alkali which 
it ſaturates does not prevent it from turning 
tincture of turnſole red, as any one may ex- 
perience in water which is impregnated 
with fixed air, and at the ſame time holds 
diſſolved an aerated alkali. But dry alkali 
of tartar ſeldom contains more than e of 
fixed air, ris of water, vis of filiceous 
earth, and e of pure alkali, of which 
res would be in a ſtate perfectly cauſtic 
if the des of fixed air were abſorbed by 5%; 
of the pure alkali, which it is ſufficient to 
ſaturate, but as it is equally diſtributed 
through the whole, each particle wants x3: 
(v) of its weight; which deficiency, for the 


(.d) 124 of fixed air are ſufficient to faturate '55 of _ 
pure fixed alkali; for (ſee p. 18) 100: 42 = 55:2 
2 I am inclined to think, that into the calculation 
the deficiency of weight a typographical error has crept; 
for this deficiency, which 4 A ſays will be 

| C4 . recovered 
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| reaſons lately ſtated, will be made up but (a) 
 - _ _flowly, and with difficulty, even in the open 
| „„ „ 
§ vill. Aerated mineral Alkali. | 
© Fixed mineral alkali, which, when ob- 
| tained from marine plants is commonly 
called fal ſodæ, is uſually found ſo much 
| loaded with fixed air, that without any fur- 
i ther accumulation it naturally forms cryſ- 
8 ll tials with ten, or rather eight, ſides, of which 
| 


oppoſite apices are for the moſt part trun- 
cated (fig. 6.) ; and if it be rendered cauſtic by 
quick-lime, it may again, like the vegetable 
alkali, be ſaturated with fixed air, & vII. 
1Ĩ0“0o parts of the freſh cryſtals contain of 
4 fixed air 16, water 64, and pure alkali 20, ſo 
that 100 parts of the pure alkali require, to 
faturate them, 80 parts of fixed air (): this is 


| the 
„ 


recovered in the open air, can, I apprehend, amount to no 
more than o 06; for, if 23 ſaturate 55 parts, 70 will be 
ſaturated by 29 Fr, for 55: 23 = 70: 29 Fr, and 0,29 — 
0, 23 = 0,06; and therefore I conceive the deficiency to 
be only 8. ©. © BAY His | 


() Becauſe all the particles are partly ſaturated, and 


therefore attract the ſaturating matter with leſs rapidity and 
4 | force. C. 7 | 


 (w) According to Mr. Lavoiſier, the quintal of cryſ- 
f + - tals of ſoda contains 63 Ib. 10 Oz. of water, 15 lb. 15 
| \% 2. of elaſtic fluid, and 20 Ib. 7 oz. of ſaline matter. This 
— analyſis coincides nearly with that of the author: but 


7 
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the more extraordinary, as it is certain that 
an equal weight of the vegetable alkali, 
though (x) ſtronger, . requires no more than 
423 but ſuch is in general the nature of 
ſimple ſalts, that the ſtronger they are, the 
more eaſily are they ſaturated (5). The 
truth of this chymical paradox may be ſhewn 


in the following manner: Let two bottles 2 


be provided, the larger containing, a given 

quantity of alkaline falt diſſolved in water; 

and let the weight of the ſolution, the bottle, 
and the ſtopple, taken together Az let the 


weight of the leſſer, containing ſome ſpeci ies 


of acid, ; from the leſſer bottle pour 
into the greater a quantity of acid, and ſtop 
both ſlightly; the efferveſcence being over, 
let more acid be poured i in, and again ſtop 5 
the bottles, and ſo on until the ſaturation is 
compleat; then let the weight of the greater 
Sa, that of the leſſer = b; ſince then B; b 
has been added to the greater bottle, the de- 


Mr, 3 Phil. Tran. vol. Taki ) departs widely from ; 
both. According to him, in 100 grs. of cryſtallized 
foſſil alkali there are 35 of alkali, 20 of fixed air, and 45 - 
of water, Mr: Kirwan thinks that the difference is owing 
to the two former chemiſts having uſed ſoda recently 
- cryſtallized. B. 

x) ſtronger we are to 1 Meſling the 
Wo Le of — other alkalis from aids. C. , 


(y) This ingenious artifice affords a very eaſ method 


of aſcertaining the quantity of fixed air expelled from an 
alkali by means of acids, together with the n ol of 


acid . to Iaturate that hal, C. 


| crement 


r 
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crement of the leſſer muſt equal the i incre- 


114 ment of the larger; that is, B—b =a—a; 
17 but this can never happen, unleſs the alkali be 
180; | perfectly cauſtic, otherwiſe we ſhall always 
ti i E B — be a — A; and their difference 


B-—b—a+a, indicates the weight of the 
fixed air expelled. The efferveſcence ſhould 


2 
— e 
* 
—— — — — ũů NTT — — 


= - be conducted gently, without heat, and in a 
bottle of proper ſize, leſt ſome watry va- 
13 pour ſhould fly off with the fixed air, and 

| | render the concluſion erroneous. 
3:3 Let the ſolution in the larger bottle be 
[ [1-H | evaporated to dryneſs, and the reſiduum 
1] | be gently ignited, in order to expel the 
AF | | water of cryſtallization, and the ſuperflu- 
ol ous acid, if any there be. Let it then be 
, al 5 weighed, and from the increment of weight 
14 in the given alkaline ſalt, and the weight 
= of the fixed air expelled, we diſcover what 
| > awe of acid is ſufficient to ſaturate the 
| fixed alkali, when freed from water and fixed 


air; by this method I diſcovered that one 


ms ons 
. 
1 rr er eee eee — aa 
— 
— — — * 
L k - 
1 \þ 
1 


bundtd parts of pure mineral alkali require, 
1 | fo ſaturate them, | | 
W110 | | Parts. 
WW of vitriolic acid — 177 
— nitrous — „ 
— marine — MS 3.4 
3 ee „380 


... . ˙———r. 97th u7 79G. 


and that one hundred parts of pure vegetable 
| alkali require; for nturation; 


of 
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— atmoſpheric enn 0. 


The quantities of fixed air before. aligned 
to the mineral and vegetable alkalis eres 
preciſely with this table; 

What has been already e a Akalis 
holds good of acids, deprived of their ſu- 
| — water: thus 100 pgs of eee Pn 


of pure 1 alkali "Tx 2 A 127%. 85 
— mineral — * 564“ | 


volatile —— Fill 42 


 Cryſtallized SF alkali, in a dry. air, f 
loſes its water, together with its 
rency, and breaks down into à powder; it 
diſſolves in a moderate heat in about twice 
its weight of water: beſides, many proper 
ties of the vegetable alkali (mentioned in 
$ v11.) belong to the mineral. The reaſon 

why it cannot, like the vegetable alkali, 
| precipitate. corroſive ſublimate in a White 
N ſhall e in $ xxl. 


$ IX.  Arrated volatile Aal. 


To obtain the volatile. alkali regularly 
| cryſtallized, 1 choſe that which, bang 2921 
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tained from ſal ammoniac by means of 
chalk; and a due degree of heat, is: ſaturated 


with fixed air; I then ſaturated water with 
it in a cloſed bottle, and finally expoſed it 


gradually to intenſe cold; notwithſtandin 
which, I could not obtain figures perfectly 


regular they ſeemed indeed ſomewhat oc 
taedral, with four truncated angles —ſee fig. 


7, which exhibits the upper ſurface. 


The cauſtic volatile alkali, prepared with 


ick-lime, attracts water very vehemently; 


it is therefore always fluid, very penetrating, 
and exceeding volatile: by the method de- 
ſeribed & vis. it is eaſily rendered mild, and is 


to a certain degree fixed, and diſpoſed to 
cryſtallize. l e Za EO AIAN 
This alkali is weaker than the fixed; and 


therefore, according to the rule above men- 


tioned, it ſhould require a greater quantity 


of fixed air to ſaturate it; and experiments 
confirm the truth of this, for 100 parts of 
this alkali, when pure, take up near 105 of 


the aerial acid, and hence al ſo it occaſions a 


more violent efferveſcence with acids — 100 
parts of concrete volatile alkali uſually 


contain 12 of water, 45 of fixed air, and 


43 of pure alkali. 


- I x. Aerated Terra Panderofa. | 
That baſis which, ſaturated with vitriolic 


acid, forms the ſpathum ponderoſum (the 
marmor metallicum of Cronſtedt, & XVII. 


I XIX-) 


J E 
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x1x.) bears a ſtrong reſemblance to calca- 
reous earth, but as it differs in many parti- 
culars, it is neceſſary to make a diſtinction, 
until new experiments throw more light on 
the ſubject. The efferveſcence which this 
ſuſtance occaſions with acids manifeſtly in- 
dicates the preſence of fixed air: that I 
might be more intimately acquainted with 
this combination, I expelled the fixed air 
by burning; poured water on the reſiduum, 
ſhook it, and then filtered it—after it had 
Rood a few hours in the open air, I ſaw the 
ſüurface flowly covered with a cream, and all 


that was diſſolved in the water ſeparated by | 


degrees, in the very ſame manner as happens 
with lime-water. This pellicle efferveſces 
with acids, hence we may certainly conclude 
that the principle which had been expelled 
by the fire is now reſtored: by a ſufficient 
degree of heat 0,35 of the weight are loſt, 
and the bottom of the - veſſel 'acquires'a a 
bluiſh colour, but by flow ſolution in acids 
not more than o, o/ are loſt ; hence it ap- 

.pears, that one hundred parts contain 7 of 
fixed air, 28 of water, — 65 of pure terra 
ponderoſa. Water can take up about 43+0f ' 
its own weight of this earth in its pure 
ſtate, and when ſaturated with it precipi- 
tates corroſive ſublimate in the form of a 
yellow powder: it blackens mere. dulcis, 
and changes the colour of vegetable ex- 
tracts, in the ſame manner as lime- water 
does; it is alſo to be obſerved, that 1 

£2.90 | e cart 
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earth acquires ſolubility in water more eaſily; 
jf it be ſeparated from the nitrous acid by 
Fre, than it does by being. calcined alone. 
| Although this carth, ſaturated with fixed air, 
will not enter into an union with common 
water, yet it diſſolves in water impregnated 
with that ſubtile menſtruum; for water in 
that ſtate takes up rv of its weight, and 
even much more, if the earth be reduced to a 
powder as fine as that of a precipitate: this 
ſolution changes the red colour of paper 
tinged with Brazil wood, to a blue; it 
heightens the colour of paper ſlightly tinged 
with turnſole; but when the menſtruum is 
ſuperabundant, it reddens the tincture; it 
ſcarcely; changes paper ſtained yellow by 
turmeric root: in the open air, the ſupera- 
bundant menſtruum gradually flying off, a 
cruſt is formed of the fame kind as that occa< 
ſioned in the former ſolution, by the ſame 
menſtruum being attracted to ſaturation from 


the atmoſphere (). PS TAR 
ee e ak 26. 
hitherto but imperſecliy known to the French chemiſts: 


Monnet alone has paid attention to. it : he found 
the- ponderous ſpar is far leſs fuſible than gypſum ; 
the earthy baſis forms, with the mineral acids; falts 
very different from thoſe produced by the combination of 
. the ſame acids with calcareous earth. He differs widely 
from Sir T. Bergman on a point of ſome conſequence; 
for he contends for the exiſtence of ſulphur compleatly 
formed in the ponderous ſpar; he aſſerts that he has ob- 
tained liver of ſulphur, by treating it alone with * i 
5 N Trial clo. 
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Experiments ſhow that the tranſparent 
calcareous ſpar, when expoſed to a ſufficient 
degree of heat, Iofes o, 45 of its weight, to- 
gether with the Property of efferveſeing 
with acids, at the fame time that it acquires 
acrimony and ſolubility in water; the capſe 
of this change has been of late the fource of 

much contention, but if I am not totally de- 
ceived this diſpute may now be decided, 
both analytically and ſynthetically. Thus, 
if, by the ſecond method (F 11.) we collect 
the volatile fluid expelled. in burning, it 
upon examination is found to be no other 
than fixed air, and is equal in weight to 

about o, 34 of the crude maſs; the ſame loſs 
is ſuſtained by flow folation in acids, the 
remainder, "which is .0,45 — 0,34 =0,11, 
conſiſts of water neceffary to ciyfattization: 
which may alſo be ſeparated by a prop 

diſtillation. The prodigious velocity with 
which the fixed air flies off occaſions it to 


doſe veſſels; he confequently conſiders it as à true 
earthy cryſtallizable liver of r. On communi. 
cating to Sir T. Ber this experiment and deduction 
of Mr. Monnet, that chemiſt returned fox anſwer, that he 
could not but allow that the ponderous ſpar may ſome- 
times contain ſulphur, But he conſiders the ſulphur as an 
extraneous ſubſtance; in confirmation of which he ob- 
ſerves, that it is only preſent by accident, and that the 
ponderous ſpar may be re- produced by ſyntheſis, poſſeſſed of 
all its effential properties; viz. by combining vitriolic acid 
and ponderous earth. This anſwer ſeems deciſive. B. 

. FF | | _ Carry 
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water, 


"boiling for 


portion of fixed air remain, it ſaturates more 
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carry off a ſmall portion of watery vapour, 
inſomuch that the whole of the water can- 
not be collected in this way, unleſs by means 
of an apparatus adapted to that purpoſe ; this 
analyſis is fully confirmed by ſyntheſis ; — 
Let the hottle x be filled with clear lime- 
and let a ſufficient quantity of fixed 
air be introduced through a. very ſlender 
tube, ſo that it may be immediately ab- 
ſorbed ; by degrees the liquor grows turbid, 


and flowly depoſits a powder, which effer- 


veſces with acids, is not ſoluble in water, 


and-is void of acrimony, that is, poſſeſſes all 
the properties of lime-ſtone, which proper- 


ties, together with the above-mentioned part 


of its weight, it loſes again, upon expoſure 


to fire, It is with juſtice, therefore, that we 


_ conſider calcareous matter as a neutral ſalt, 


of which cryſtals are of an obliquely paral- 
lelopiped figure, which is called ſpathace- 


 ous—of which the compoſition is ſuch, that 


100 parts contain about 34 of atmoſpheric 
acid, 11 of water, and 55 of pure calcareous 
matter, quite freed from air and water. 

Pure lime can be wholly diſſolved in 


water, but we muſt take particular notice 


that not only a conſiderable quantity of wa- 


ter is required (as it ſcarce takes up v of its 


_ own weight) but the water muſt alſo be 


compleatly purged of fixed air, by violent 
alf an hour, for if the ſmalleſt 


than its own weight of pure lime, which 
| RA thereby 
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thereby becoming indiſſoluble falls to the 
bottom. If therefore any of the lime remains 
undiſſolved, it ſhews either, 1ſt, a mix: 
ture of heterogeneous matters; ad, that the 
lime is not well burned; zd, that the water 
is unfit for the purpoſe; or 4th; that it is uſ- 
ed in too ſmall a quantity. The 2d and gd 
impediments are eaſily diſcovered, by the ef- 
ferveſcence of the refiduum with acids; nor 

will the detection of the other two give 
much trouble to an expert chymiſt. ; 

Since then pure lime and fixed air ſepas 
rately are with eaſe diſſolved in water, it 
may be aſked, Why ſhould not the com- 
pound be alſo ſoluble ?—We have long ſince 

obſerved, that the acceſſion of fixed air di- 
miniſhes the ſolubility of alkaline falts and 
terra ponderoſa; it ſhall now be demonſtrat- 


ed, that other acids produce the ſame effect. 


Pure vegetable alkali is very deliqueſcent, 
and vitriolic acid retains water with ſuch 
force, that it cannot be exhibited in a ſe- 
parate ſtate by any means yet known; yet if 
| theſe two be combined to the point of ſa- 
turation, a neutral ſalt is produced, one part 
of which, in a moderate heat, requires 16 of 
water to diſſolve it. This is one notable 
example, and upon enquiry hundreds more 
will occur. , 
We know that vitriolated vegetable al- 
kali, gypſum, and other falts difficultly ſo- 
luble, are more eaſily taken up by water, if _ 
it be acuated by an acid. May not acrated 
lime, 


. —— —— 
* q * . 


LIT ney - WA £ 
— _ — — 
— —_ 9 — — — — 


= < — 
* — — = —— g 
n . ³˙¹Wꝛwꝛ èi“!H CO PLL 2 pes - 
* © 8 7 | 
U 


blue colour); it ſcarce 


— 


OO OR Ry 2 VEE 


34 OF THE AERIAL ACID. 


me, therefore; be acted upon in the ſame 
way by ſuperabundant fixed air? at leaſt, if 
we admit fixed air to be an acid, we ſhould 


expect ſuch an effect, and upon experiment 
this appears to be the fat. Let a ſmall 
portion of lime-water be dropped into wa- 
ter impregnated with fixed air, flight clouds 
are immediately formed, occaſioned by the 


ſaturation of the lime by the fixed air; theſe 


clouds however diſappear upon gently ſhak- 
ing the veſſel, the lime being again diſ- 


ſolved by the ſuperabundant fixed air. Put 


into a bottle, filled with aerated water, tranſ- 

nt calcareous ſpar reduced to an exceed- 
ingly fine powder; let this bottle be kept well 
corked in a cool place for ſome days, and 


a part of the ſpar will be found diſfolved ; | 


this ſolution, filtered through paper, by its 


ſuperabundant fixed air reddens the tinc- 


ture of 'turnſole (lime-water heightens its 
ly ſtains blue a paper 
tinged red by Braſil wood (lime- water oc- 
caſions a deep blue colour); it does not 
change the yellow colour of turmeric (lime- 
water makes it ferruginous); in the open air 
it forms a cream upon the ſurface, as it 


ĩs there the ſuperabundant menſtruum firſt 


flies off (whereas the cream of lime is to be 
aſcribed to the attraction of fixed air from 


the atmoſphere) ; finally, by gentle evapora- 
tion it depoſits an acrated lime, of about {> 


its own weight, which to the eye, aſſiſted by a 
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glaſs, frequently exhibits the ſpathaceous 
Ane "264, 9 


(a) M. de Sauſſure has a curious obſervation relative 
to this ſubje& :—he was analyſing a ſulphureous ſpring in 
the neighbourhood of Geneva. © A lucky accident,” 
| fays he, © preſented me with a new and curious obſerva- 
tion upon the calcareous earth held in ſolution by this 
water. I had been trying to ſeparate. by the filter the ſul- 
pPhur, which in the courſe of a few hours precipitates ſpon- 
taneouſly, and renders the water turbid. afterwards 
put that which had paſſed through the filter, and was ren- 
dered limpid, into à large bottle which had a ground 
ſtopple. It had remained quite full for a year in the ſame 
place of my ſtudy, when I wanted it for ſome other pur- 
poſe; but before I threw away the water, I was defirous 
of ſeeing whether it had undergone any change. At the 
bend perceived a ſpecies of conferva of a green co- 
Jour. In order to inſpect this plant more minutely, I 
half emptied the bottle, and then ſhook it, in order to 
diſengage the plant; which, notwithſtanding, continued 
firmly attached to the bottle, but in the mean time I per- 
ceived a great number of white, ſhining, oblong, and nar- 
row laminz, floating in the water, which drew all my at- 
tention. Having collected them carefully, I found that 
the longeſt were about half an inch in length, and £ in 
breadth, and of the thickneſs of a ſheet of paper. "The 
microſcope; ſhewed them to be formed by the junction of 
ſeveral tranſparent cryſtals, of which the prominent ſum- 
mits had the fhape of a triangular pyramid, and exact! 
reſembled the ſpar commonly called pig's tooth ſpar. 
further found that theſe cryſtals were entirely ſoluble with 
efferveſcence in the nitrous acid, and that with the vitriolic , | 
acid they compoſed ſelenite ; ſo that I could not doubt 
that they were real cryſtals of calcareous ſpar. 
« By ſcraping the bottom of the bottle a concretion like 
tartar was detached, which I found to be compoſed of 
| ſmall cryſtals of the ſame ſhape and nature as thoſe juſt 


deſcribed, but the laminz formed by their junction, inſtead _ 


of being ſtraight, were variouſly reticulated. 8 
It was known before, that earthy cryſtals might be 
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water without the aid of evaporation. 


„ THE AERIAL ACID. 


It may perhaps be ſaid, chat it is in tlie 


fire the lime acquires its faline properties; 


many are ſtil] of that opinion; and it is cer- 


tain that this theſis may 'be ſo explained as 
not to contradi& the ſyntheſis and analyſis 
above deſcribed :' for, ſay they, the whole 
difference between crude. lime and quick 
lime, does not depend upon the preſence. or 
abſence of fixed air and the water of cryſ- 
tallization, for the lime receives in the fire 


+ the matter of heat (5) (the fixed air and wa- 


ter being previouſly expelled) by which the 
efficacy of its attraction is in ſome degree 

diminiſhed ;: by this new union it is that it 
becomes ſoluble : but the cauſticity is to 
be explained entirely upon the loſs ſuſtained 
by means of the fire, as we ſhall ſoon ſee. 
Terra ponderoſa, and all the alkaline falts, 


in the ſame way receive the matter of 


obtained by the evaporation of water, holla chalk in 
diſſolution by means of fixed air. This res tha diſco- 
very belongs to Mr. Achard of Berlin; but I believe there 
is no inſtance on record of ſuch c s formed in the 
This fact, how- ' 
ever trivial in appearance, ſeems to me of great impor- 
tance with reſpect to the theory of the formation of the 
mountains in the midſt of the waters. B. 

(5) Numberleſs phænomena, which we cannot here 


| conſider, evince beyond a doubt that heat is the effect of 
a certain material ſubſtance. —lIt is ſufficient here to ob- 


ſerve, that the ſubtile matter of heat occurs in two diſ- 
tinct ſtates; either it is at liberty, in which ſtate it per- 
vades. all bodies, ſo that all attain the ſame temperature, 
or it is fixed by attraction, and does not exhibit ſenſible 
heat, untl ſet free by ſome more powerful attraction. 


oh 8 RY heat; 
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heat; and hence we underſtand how, by a 
double elective attraction, lime, diſſolved in 
acids and precipitated by cauſtic fixed al- 
kali, is entirely ſimilar to lime prepared by 
fire, and lacked in water. The 3 | 
new-burnt lime generates with water indi- 
cates no more than a looſe adherence of the 
matter of heat, which is repreſſed, and pre- 
vented from producing ſenſible heat, nearly 
in the ſame way as the properties of acids 
are rendered latent by their. union with al- 
kalis : but upon the acceſs of a ſufficient 
quantity of water, the matter of heat is im- 
mediately ſeparated by means of a ſtronger 
attraction, and, being thus ſet at liberty, 
communicates ſenſible heat to the ſuper- 
abundant water. If the lime be gradually 
lacked by the moiſture of the ſurrounding 
atmoſphere, no ſenſible heat is generated: 
but we muſt take particular notice, that 
lime which generates heat 'with water is 
ſcarcely deprived of all its fixed air; for the 
intimate nucleus, at leaſt, is found till to 
efferveſce with acids; and if this reſiduum 
be expelled, the lime becomes as it were 
dead and inert, and, although ſtill ſoluble in 
water, it neither ſplits in lacking, nor occa+ 
ſions any heat. It may be here aſked, How _ 
it comes, that by the intenſity of the fire 
the faculty of heating is loſt, while the ſo- 
lubility remains ?—This is perhaps owing _ 
to the vehemence of the fire, to which the 
greateſt part of the matter of heat, being 
te, * onus very 


1 
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very volatile, is obliged to yield. The 


workmen reject lime which is too much 
burned, as being uſeleſs, as it does not ſplit 
into powder, which is neceſſary for mix- 
ing it ; whereas lime leſs burned, in the 
inſtant of lacking, breaks into a powder: 
for in the latter caſe, the greater part of the 
fixed air being expelled by the burning, the 
bulk of the lime is indeed much contracted, 
but it yet remains of a very ſpungy texture: 
—water poured upon this readily penetrates 
it, ſets at liberty the hidden particles of 
heat; and being by that heat reſolved into 
vapour, breaks the whole maſs to pieces, 
and reduces it to a fine powder. Lime, as 
well as terra ponderoſa, and magneſia, and 
alſo the alkaline falts, when cauſtic, even 
after extinction in water, produce heat on 
mixture with acids, the reſiduumi of the 
matter of heat, which water alone was un- 
able to expel, being ſet at liberty; but theſe 
ſubſtances, being cryſtallized, produce no 
heat with acids (c)7. Horn! 


tee)“ When chalk, cryſtallized vegetable alkali, &c. 
are diflolyed in concentrated acids, a very conſiderable 
heat is produced, a phænomenon which naturally ought 
to appear; becauſe, without attending to the fixed fire, 
colliſion always produces heat. As the ſum of the ſyn- 
chronous colliſions is far leſs conſiderable, when diluted 
acids are employed, the cold occaſioned by evaporation 
compenſates, or even ſurpaſſes,” the heat produced, as I 

have proved in the 2d vol. of the Dijon Mem.“ Mor- 
veau. Having never ſeen. the relation of theſe ex- 

- periments to which M. de M. alludes, and on which his 
8 | opinion 
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All the circumſtances mentioned in this 
ſection, as well as the preceding (F vii.—x.) 
being conſidered, or, for fuller conviction, 
being often put to the proof, I doubt very 
much whether cauſticity can with propriety 
be derived from any adventitious matter, ef- 
pecially as it may be explained ſimply and 
plainly by elective attraction, a power to 
which all bodies on this globe are found to 
be obedient ;' for the purer any matter, the 
more powerful is its effort towards an union 
with other ſubſtances; ſo that in this ſtate, 
acting with undiminiſhed force, it ſeizes 
with the greater violence thoſe ſubſtances 
with which it has an affinity, and, if power- 
ful enough, diffolves their former connec- 
tion; hence it exerts a violent acrimony, but 
as it is gradually ſaturated, its force becomes 
weaker, until a full ſaturation taking place, 
all this corroſive faculty vaniſhes, and can no 


. other way be reſtored, than by expelling the 


: 
N 
N 
1 


opinion is founded, I cannot well judge concerning its 
validity; I am, however, ſomewhat inclined to ſuſpect it: 
for if the heat produced by the colliſions be compen- 
ſated or ſurpaſſed by evaporation, when a weak acid is 
uſed, an effect not very diſſimilar ought to follow, when 
a more concentrated one is uſed; ſor in this caſe, the 
colliſions being more numerous and inſtantaneous, the 
evaporation, and conſequently the quantity of fire carried 
off in vapour, ſhould likewiſe be more conſiderable: be- 
ſides, it is ſcarce credible that the cold produced in ſome 
ſolutions can be owing to evaporation, it is ſo intenſe. I 
am therefore much more inclined to attribute, with. Dr. 
Black, the production of cold to the converſion of a quan- 
tity of abſolute, into latent beat. 83. „„ 
ö e ſaturating 
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ſaturating matter. The matter of heat ra- 
ther repreſſes than quickens cauſticity; it 
however repreſſes it but imperfectly; and 
hence the preſence of canfticity always indi- 
cates a powerful attractive effort, together 
with the abſence of the ſubſtances for which 
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angry ods" of eee ſubſtances, * Mr, Pallas 3nd 


the cauſtic body poſſeſſes a very violent at- 
V 


fad) © The more chymiſtry is improved, the more nu- 
merous and cogent will be the proofs of this theory. But 
J will here add a few remarks to thoſe upon F vII.— 1, ag 
quick lime cannot be deprived of all the fixed matter of 
heat, it cannot be affirmed that its properties, in this ſtate 
of combination, belong excluſively to one of its conſti- 
tuent parts; 2, it is certain, not only that compounds, 

uatenus compounds, have their peculiar affinities ; but it 

s beſides certain that, in ſome caſes, theſe affinities can 
be exerted only on compounds. Mr. Bucquet has ob- 
ſerved, that quick lime does not flack in fixed air, but it 


may be inſtantly flacked in aerated water; which proves, 


chat water is a neceſſary intermede to the union of the 


gas; 3, the inertneſs of burnt lime ſeems very diffi- 


cult to be explained. Sir T. Bergman's conjecture ap- 
pears repugnant to the general law; according to which, 
every body that cools in any fluid always retains a por- 
tion of that fluid, as a eryſtallizing bedy always retains 
part of 'the liguor in which it was diſſolved. I ſhould 
therefore rather ſuppoſe that the violence of the heat muſt 
have deſtroyed part of thoſe principles which this earth 
derives: from organized bodies, and which conſtitute it 
calcaregus earth. Moryeau. I am ready to allow that 
the author's conjecture is not very probable; but the annota- 


_ tor's ſeems alſo very yague and unſatisfactory, more eſpeci- 


ally if we conſider that there {till ſubſiſt doubts concerning 
the origin of calcareous bodies, — M. Buffon, and there- 
fore, of courſe, the whole herd of French chemiſts and 
naturaliſts, contend, that they are the product of the accy- 


* 
* 
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It has already been ſaid, that the moſt 
fimple figure of aerated lime is that which 
is called ſpathaceous : I have, I imagine, 
_ elſewhere ſufficiently explained how from 
this are formed the granatic, baſaltic, and 
„ CT I 


; $ XII. Of aerated Magneſia, OY 


The magneſia which is found in- the 
ſhops, although vulgarly called an earth, is 

et of a faline- nature; for in a moderate 
heat diſtilled water is capable of diſſolving 


M. Sauſſure too, incline to this opinion: but a diſtin- 

guiſhed naturaliſt has of late combated this opinion, 
with arguments of great apparent weight. © Calcareous 
matters, ſays M. de Luc, cannot have derived their 
characteriſtic properties from the ſpoils of marine animals; 

I, becauſe thoſe ſpoils muſt neceſſarily have been leſs - 
abundant during the moſt remote times, and it was during 

thoſe remote times, that the moſt conſiderable accumu- 

lations of calcareous matter were made; 2, becauſe 
thoſe great accumulations, ſuch as the calcareous Alps, 
contain a far ſmaller number of marine ſubſtances than 

many accumulations of a different nature; 3, becauſe 
calcareous matters have been found among primordial l 
ſubſtances, that is to ſay, ſuch as are prior to all thoſe in 
which the probable effect of known cauſes can be re- 
cognized,” So far M. de Luc. With reſpect to the 
change produced on lime by calcination, carried too far, 
is it abſurd to ſuppoſe that it may ariſe from ſuch an alter- 
ation as bears ſome analogy to an incipient vitrification ? 
But in queſtions of ſo great obſcurity, there are no bounds. 
to the licentiouſneſs of conjecture. B. „„ 


(e) Treatiſe on the Formation of CH Is. 
5 e G5 


ris of its own weight; and analyſis con- = 
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firms this opinion, as it ſhews that the pri- 
mary principles of magneſia, are a peculiar 
kind of earth ſaturated with fixed air and 
water. Common, magneſia, by proper cal- 
cination, loſes o, 55 of its weight, but a 
vehement and long-continued fire diſſipates 
ſomewhat even of the earthy baſis; by ſlow 

efferyeſcence in acids, only 0,25 are loſt ; 
hence it appears, that 100 parts of magneſia 
contain about 25 of fixed air, 30 of water, 
and 45 of pure magneſia, which appears to 
be a true earth; at leaſt, although blended 
with the matter of heat, I have never yet 
been able to diſſolve it in water. Magneſia 
fully faturated with air, and cryſtallized, in 
100 weight contains 30 lb. of fixed air: 
the vapour which is expelled either by fire, 
or acids collected by the methods deſcribed 
§ 11. and examined, exhibits all the marks 
of fixed air; in this inſtance the collection 
of the elaſtic vapour expelled by the fire 
in the bottle (§ 11.) is attended with the 
leſs trouble, as it is more looſely connected 
with the magneſia, whereas it adheres very 
ſtrongly to lime, ſo as to require a more 
violent fire; hence, when lime is uſed, it be- 
comes neceſſary to provide a glaſs of proper 
thickneſs, and very difficult of fuſion, and 
to ſurround it with powder of burnt bones, 
or gypſum, to prevent it from being fuſed. 

In general too, we may remark, that the 
greater the diameter of the body of the re- 
tort, the more difficult will it be to make 


| 5 ; ; the 
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the neceſſary heat penetrate to the centre; 


beſides, it will be neceſſary to enereaſe the 


force of the fire continually, for if it at any 
time is remitted, the tube c r H draws up 


the water; this inconvenience is ſomewhat _. 


leſſened. by continuing the extremity & of 
the tube nearly to the bottom H of the 
veſſel: I have fitted up common tobacco- 


pipes for this puxyols: and found them very 
convenient. 5 


pe greateſt part of the W Which 


is found in the ſhops is prepared by precipi- 


tation from Epſom falt ; but if the alkali 
made uſe of be well impregnated. with air, 
the precipitation will be ſmall, 'particularly 


in a large quantity of water; for the fixed 
air, expelled. from the alkali by the vitriolic 
acid, attacks the deſerted magneſia, and diſ- 
ſolves it; but by a boiling heat the ſuper- 
abundant volatile menſtruum is diflipated, 
the magneſia 1 is brought to the point + ſa- 
turation, and almoſt all precipitates. 
Water well ſaturated with fixed air dic 


2 Wie, in a moderate heat, about s of its 
own weight of common magneſia, and 
double that quantity, if it be as fine as a 
precipitate. This ſolution turns the tinc- 
ture of turnſole red, but heightens that of 
paper ſlightly tinged by it; makes paper 


tinged with fernambucum blue, but ſcarcely 
obſcures the yellow colour of turmeric 
(for reaſons. aſſigned below, I do not make 


uſe of ſyrup of violets) ; upon 150 addition 
of 
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of an acid, innumerable bubbles appear : 

pure fixed alkali precipitates an earth which 
does not efferveſce with acids, provided the 
alkali be uſed. in quantity ſufficient to take 
up all the fixed air, if in leſs proportion an 
efferveſcence takes place. If the alkali 


uſed be fully faturated with fixed air, it 


has no effect on the ſolution, unleſs the 


water be inſufficient to hold both diffolved, 
in which caſe, the magneſia ſeparates. Pure 
volatile alkali alſo throws down a precipi- 
tate, 'but an efferveſcing 'one, as it can at- 
tract only the ſuperabundant fixed air; with 


ſolution of corrofive ſublimate it grows 


milky, and gradually depoſits a ſmall 
quantity of white powder ; afterwards thin 
blackiſh cryſtals concrete, compoſed of 
mercurius dulcis, and a calx of mercury 
partially aerated. The ſmalleſt drop of a 
ſolution of mercury, made by heat in ni- 
trous acid, occaſions a copious yellowiſh 
brown precipitate: but the ſame ſolution, 
made without heat, yields a white powder, 
which after ſome days grows 8 as in 


this caſe the metal has loſt but a little of 


its phlogiſton. Theſe changes may perhaps 
be aſcribed to -a mixture of alkali adhering 
to the precipitate of corroſive ſublimate, and 


which cannot be waſhed away: but this 


ſuſpicion ſoon vaniſhes, for magneſia has 


the ſame effect, whether it be e 


by fixed or volatile alkali, and beſides, pre 
9 occaſioned 5 volatile alkali, Ap 


per 
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pear 1 in a few minutes, while thoſe which 
: e on eee are W 


F xn. Miri Clay 


Fixed air ſcarcely ever attacks pure clay, 
that is, the earth of alum dry and compact, 
yet the precipitation of alum by aerated 
alkali ſhews that it does not altogether re- 
fuſe to unite with it, when ſufficiently fine 

and comminuted; for the liquor, well fil- 
trated, although clear, after ſtanding a few 
days in the open air, and in a degree of heat 
ſufficient to expel the fixed air, grows tur- 
bid, and by degrees depoſits a ſmall portion 
of earth, which had been ſuſpended by the 
volatile menſtruum. Common clay, ex- 
poſed to violent heat, gives out a quantity of 
fixed air ſeveral times greater than itſelf in 
bulk, mixed with a ſmall portion of inflam- 
mable air, which comes off by the firſt 
action of the fire. 

We have already compared (F vit1. * 
the alkaline ſalts, with reſpect to the quan- 
tity which will ſaturate equal parts of the 
ſame acid; we ſhall here add numbers pro- | 

portioned to the weights of the different 


earths diſſolved by the. ſame meaſure of ma- 
rine acid: 


f 5 pure 
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- pure chy „ 0 

pure magneſia— 2, 2 aerated "OY 
pure lime = 3, 5 aerated 6,0 
pure terra . 8, 7 acrated 13, 5 


Here follow the weights of abſorbent 
earths, which can unite with 100 parts of 
aerial acid : 150 [46 061; 


| pure magneſia./ 150 15 x11.) 
pure lime of 104 -- tha (F x1.) 
' pars terra Dede 926 (S x. 0 | 


8 the law demonſtrated (> VIII. ) of 
alkaline falts alſo holds good of earths. 
- /Silecious earth eludes the force of fixed 


air, and all the other acids, except that Ry 


the mineral fluor. - The more {imple ps, 
ion 


therefore, being now conſidered with rel 
to the aerial acid, we go on to the metals. 


8 XIV. 


* 


9 85 as I know, fixed air alone, in its 
elaſtic ſtate, does not diffalve nor even cor- 
rode any metal, unleſs perhaps during cal- 


eination; but when united with water it at- 
_ tacks ſome of them. Let iron-filings be 


put into aerated. water, let the bottle (well 
ſtopped and inverted) be ſet in a cold place, 
and after twenty-four hours a portion of 


the iron wall. be found diffolved, ſo that the 


Water 


5 
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water will ſtrike a purple colour with () 
tincture of galls, make ſyrup of violets 
green, and form, with phlogiſticated alkali, 
Pruſſian blue. If this ſolution be expoſed 
to the open air, the ſurface which firſt loſes 
the menſtruum exhibits a party- coloured 
pellicle, compoſed of particles of iron, re- 
duced to ſuch tenuity as to reflect different 
colours; by degrees all the iron is ſeparated 
in form of a ſubtile ochre, which amounts 
to nearly ++ part of the weight of the 
water, and when freſh retains fo. much of 
the principle of inflammability as to obey 
the magnet, and be ſoluble in the mineral 
acids: — Cauſtic alkali, whether fixed or 
volatile, ſeparates this metal from the water, 
but when fully aerated has no effect. 

Water, impregnated. with the fixed air + 
expelled by heat from magneſia or calcareous 
ſpar, or that collected from fermenting ſub- 
ſtances, ſcarcely takes up any calęined iron, 
except at the inſtant of its pre ipitation, 
when it is ſcarcely obedient to the magnet; 
but if the ordinary method of efferveſcence 
without waſhing be employed, the water is 
always contaminated with vitriolic acid; 
moſt commonly, indeed, ſo ſparingly as not 
to change the colour of ſyrup of violets 
diſtinctly, moug® it ace e en 


make ue of foiritucus nom; as it is more of. 


5 than the watery a and: can. be n un- 
* 


with 
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with turnſole, which water loaded with 
pure fixed air is never able to do (5 vi.) ; 
and beſides, a drop or two of ſolution of 
terra ponderoſa in the nitrous or marine 
acids, acts as a very certain teſt, and by a 
ſlow congrumation detects even the ſmalleſt 
traces of vitriolic acid, which cannot ſo 
well be diſcovered by any other means yet 
known. I am the more certain that this 
mixture is moſt commonly the cauſe of the 
ſolution of iron calx, as I have often, by 

adding it, produced this effect, which water 
fully aerated was unequal to; — during cal- 
cination, indeed, the iron ſeems to unite 
with fixed air, but water can ſcarcely take 
up that compound. 


& xv. Aerated Zinc. 


Aerated water will diffolve zinc very co- 
piouſly, either in its metallic ſtate, or cal- 
ned by the proceſs deſcribed in the fore- 
going ſection. The metallic ſolution, ex- 
poſed to the open air, ſoon ſhews its ſurface, 

covered with party- coloured atoms of zinc; 
whereas that which contains the calx ap- 
pears more obſcure, with leſs variety, and 
| leſs reſplendency of colour. The pellicles 
Which earthy and metallic bodies diſſolved 
by aerated water yield, on expoſure to open 
air, nearly agree with thoſe which appear 
upon evaporating ſolutions of other ſalts, as 
in both inſtances the neceſſary quantity of 
CY . menſtruum 


' 
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menſtruum becomes firſt deficient on the 
ſur face. bk 
Alkali, when perfectly cauſtic, as alſo 
tincture of galls, and phlogiſticated alkali, 
recipitate the metal of a yellowiſh aſh co- 
| Par Alkalis fully aerated produce no ef- 
fect; but as thoſe in common uſe poſſeſs 
ſome degree of cauſticity 6 VII. ). 7 are 
not cnn. inactive. ; 7 


1h, xt. derated Manganeſe 

That ſemimetal which is found in the 
magneſia nigra, or glaſs-makers magneſia, 
and which ſeems to be diftin& from all the 
other ſemimetals hitherto known, I call 
manganeſe. Aerated water takes up the black 
calx of this metal, but far more copiouſly 
the regulus, in ſuch a manner however that 
it alſo takes up the iron which is mixed 
with it. Tf the regulus be employed, the 
ſolution diffuſes a particular ſmell, not un- 
like that which proceeds from burnel fat; 
but the precipitate and pellicles are the ſame 
as above deſcribed, except as to colour, 
which is generally influenced by the POR 
of iron: moreover, phlogiſticated alkali 
cipitates pure manganeſe of a yellowith : 
White, and tincture of galls PRE nearly 
the ſame colour. | 
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Metals attempted. 


he metals above-mentioned are eaſily 
iflolved by acrated water, whereas ſome of 
e others cannot unite: with it, except 
when divided, as in the very inſtant of pre- 


cipitation; and moſt of them cannot, even 
by this artifice, be brought to do ſo. The 


following metals I put into aerated water, 
and kept them in bottles well ſtopped and 
inverted, in a cool place, for eight days, at 
the end of which time I examined them 
viz. gold leaf, aurum fulminans, platina, 


filver leaf, mercury, Æthiops mineral pre- 
pared without heat, turbeth mineral, granu- 


lated lead, calcined copper, granulated cop- 


er minium, ceruſſe, leaf tin, calcined tin; 


as alſo the ſemimetals biſmuth, nickle, 
- arſenic, cobalt, and antimony, both regu- 
line and calcined ;—the water of each bottle 


was filtered through paper into a ſeparate 


veſſel, and was found ſtill to retain all its 


fixed air, for it reddened the tincture of 
turnſole, as before; but moſt of them 


ſhewed no ſigns of ſolution having taken 


place. The biſmuth indeed, the cobalt, and 


the antimony, both reguline and calcined, 


as alſo the regulus of arſenic, in the open 


air, ſhewed exceeding thin party-coloured 


pellicles, which could hardly be obſerved ; 
but on the addition of cauſtic alkali, they 
. N | ecexhibited 


vii. Union of fixed Air with other 


" 
o 
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exhibited flight clouds, and produced, with 


tincture of galls, a violet-coloured precipis 
tate, ſo that I could ſcarcely doubt but 


' theſe phænomena were owing in a great 
meaſure to an admixture. of iron: yet pure 
cobalt, as well as nickle, gave ſome tokens 


of being diflolved, but theſe tokens - held to. 


be ſtill ambiguous; 


I tried gold leaf in another W but in 


vain; namely, I put into diſtilled water; 
along with the leaf, either the calcareous 


ſpar, or aerated alkali, then by degrees I 
poured in vitriolie acid; ſo as not to produce 


a full ſaturation, yet after ſome days I found : 
no ſolution had taken place; once indeed, 


when J uſed chalk and eommon' water, I 
ſaw ſome veſtiges of a ſolution; but upon 
examining more accurately, I found a little 
marine acid in the chalk, and diſcovered 
lime diſſolved in nitrous acid in the waters 
from whence a ſmall portion of aqua regia 
had been generated. The vitriolie acid itſelf 


is frequently found to contain a portion of 


nitrous acid, which is uſually employed to 


_ diſcharge its brown colour: The moſt ex- 
treme caution is neceſſary to avoid being de- 
ceived by adventitious circumſtances 


But, becauſe the metals were tried in this 


Way in vain, we are not to affirm that they 


cannot be united with fixed air, for perhaps 
it might be done, if they were | minutely 


divided by precipitation; I examined this 
ſuppoſition 2 er 


the 3 mann . 


\ 


f 


as, 


formerly enumerated, which 
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the ſolution of a metal in its proper ſolvent, 


_ diluted with a ſufficient quantity of diſtilled 
Water, I added, by degrees, either acrated ve- 


le alkali, magneſia, or calcareous ſpar ; 


the ſaturation being compleated, I kept the 


bottles cloſed and inverted, in a cold place 
for ſome days, and then examined the water 
after filtration: I avoid making uſe of chalk, 

which is often mixed with marine acid, and 


therefore in certain caſes might occaſion 
_ confuſion; with crude lime, the faturation 


is "obtained very flowly, eſpecially if the 
menſtruum be vitriolic acid, partly becauſe 
the ſurface, aſſuming a gypſeous nature, de- 
fends the internal particles, partly becauſe 


the laſt portion of the acid can only meet 


with the chalk at the bottom of the veſſel, 
unleſs the liquor be frequently ſtirred; 


While, on the oontrary, the magneſia, and 


eſpecially the alkali, by their ſolubility, are 
ſpontaneouſly difperſed through the whole | 
mals : Ne" however is beſt, inaſmuch 
it diflolves ſpontaneouſly, yet the 
ſolution goes on fo flowly, that the water has 


time to take up the greateſt part of the fixed 
air, as it is expelled ; whereas, when the ef- 


ferveſcence is violent, a great number of 


bubbles riſe to the ſatface, and fly off. 


By this method, "beſides thoſe metals 
y be di- 
rectly diſſolved in aorated water, a ſmall 


quantity of gold appears to be taken up, but 


* in ſo nnn a manner, chat, upon 
7 15 oh examination, 


9 a 
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| examination, I am ſtill undecided; Gold is 
precipitated from aqua regia very ſlowly, by 


magneſia and by lime, and but imperfectly 
by alkalis, as a part of the precipitate is re- 


diſſolved by the precipitant; ſo that the 


liquor can {carcely' be diueſted of its yellow 


colour. The ſolution of gold, which with 


tin depoſits a purple powder, does not hold 
the gold diſſolved by the fixed air alone; for, 


to occaſion a precipitation, it is neceſſarx 


that there ſhould be preſent a menſttuum 
ſuch as may be able to take up the tin — 


which aerial acid cannot do. | 
I ſubjected platina, filver, KT lead, 55 


and the other metals and ſemimetals, to 


ſimilar experiments; but the event was * fe 


ſame, and F found: no certain tokens of 
ſolution. That ceruſſe ſhould refuſe ſolu- 

tion by the medium of fixed air, ſurprized 
me, eſpecially as it is itſelf nothing more 
than an aerated calx of lead, and therefore 
diſſolves in acids, with efferveſcence, and the 
vapour which is expelled poſſeſſes all the 
properties of fixed air. In this experiment 1 

employed ceruſſe perfectly free from chalk. 


In like manner filver, mercury, copper, _ 
tin, biſmuth, nickle, and the other metal» © 


lic ſubſtances, diffolved in acids, and preci- 
pitated by aerated alkalis, take up the fixed 
air, but yet cannot by its means be diffolved, 

except that when the acid is ſuperabundant, 
before the. precipitation, a ſmall portion of 


u_ is IPD —a OP precipita- 


3 | tion 


\ 
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tion is with difficulty obtained by lime and 
Mr — magneſia, though uſed in large quantities, 
: =. The metallic falts always redden paper 
a: tinged with turnſole, a property which it 
BE - is extremely difficult to repreſs þy means of 
Fm - the above-mentioned earths. 
[f] : 3 2 : 7 . 
= - S xv11, Hflammable Matters greedily 
| i o = £2, ORE fixed Air. | | 
= The common acids frequently attack in- 
. | ; . . - . 1 ; 
3/0 | flammable bodies with peculiar avidity, as 
vi is well known; although the union of an 
1 acid with pure phlogiſton (which is com- 
1 | | ow 
— monly called ſulphur) takes place but in 
wh few of them-—fixed air alſo poſſeſſes this 
1 ſame property. If the bottle d R, filled 


ö with fixed air, be plunged with its mouth 
i Ancer ſpirit of wine, the ſpirit will be found 


| i to abſorb, in a temperature of 10?, double its 
| own bulk of fixed air. — Let the ſame experi- 
Fi ment be tried with olive oil, and it will be 


found that it will abſorb an equal, nay ſome- 
N times a greater, bulk than its own; ſo that a 
ö ſttratum of oil floating upon water is of little 
pſe, as it ſcarcely, if at all, retards the abſorp- 
by tion of fixed air. Oil of turpentine abſarbs 
nearly twice its own bulk, and that in the 
beginning with ſuch avidity, that in the firſt 
half hour about a fourth part of the fixed 
air diſappears. Ether does not diminiſh 
fixed air, but expands it nearly to a double 
volume; howeyer, if this vapour be again 
27 | Te +. paſſed 


* * 
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1 | paſſed through water, it reaſſumes its ori- 
ginal quantity and quality, fo that the ex- 
traneous mixture preſent in this caſe cannot 
effect a permanent change. | ys 
Fixed air is not without difficulty com- 
bined with pure phlogiſton (yet they ap- 
pear united in charcoal) (g); and perhaps 

this union may alſo be effected by electric 
ſparks drawn quickly through it, by which 
means the fixed air is ſo loaded with phlo- 
giſton as to reject an union with water: if 

the fixed air which olive oil holds united 
with it be again expelled by fire, and re- 

ceived in a veſſel, it is found either to a 

certain degree changed, or mixed with hete= _ 
rogeneous matters; for it can now ſuſtain 
flame, and is almoſt inſoluble in water (5). 

| | Y XIX. 
(g) * As charcoal 22 contains a portion of earth, 
it ought, I think, to be conſidered as an hepar, or ſalt of 
three ingredients; beſides, neither the phlogiſton nor the 
fixed air are quite pure; the former is in the aily ſtate, 
and it is probable that the latter is only a conſtituent part 
of a mere compound acid.“ Morveau.— This (I fear 
conjectural) analyſis of charcoal will not be entitled to 
much attention, if the reſult ariſing from ſome unpub- 
liſhed experiments made by Dr. Prieſtly may be admitted. 
That indefatigable ohilofopher is ſaid to have converted 
almoſt the whole of a quantity of charcoal into inflam- 
mable air, by throwing the focus of a lens upon it. This 
fine experiment will very much contribute to ſupport the 
opinion, that inflammable air and phlogiſton are only 
different modifications of the ſame ſubſtance; an opinion 
very ingeniouſly maintained by Mr. Kirwan in a late vol. 
af the Phil, ran.. . 
() Af theſe experiments be joined to thoſe related in 
the Elem, de Chemie. Dijon. vol. i. p. 334 and vol. iii. 
e | E 4 p. 344 
A | \ = 
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if F . FI. Fixed Air precipitates Bodies dif 
. *  fobved in pure Al tali. 


It is a known property of acids, that they 
precipitate bodies diſſolved in alkalis; and 
the fame may be done by fixed air. 


p. 384, &c. it will be evident that our knowledge of the 
combinations of fixed air with inflammable ſubſtances, 
and in particular with oils, is very deficient : it is not, for 
inſtance, eaſy to comprehend why vegetable alkali cryſtal- 
lizes, when immerſed in oils, whether eſſential or expreſſed, 
without altering their ſenſible qualities; why cauſtic alkali 
reduces them to the ſtate of ſoap, while their rancidity 
ſeems to ariſe from the loſs of fixed air, ſince it is 
- . corrected by the reſtitution of this fluid; and laſtly, why 
quick lime lacks in oils but very ſlowly and imperfectly. 
The ſolution of theſe problems, will certainly lead us to 
the diſcovery of ſome important truths.“ Morveau.— The 
ſolution of the laſt problem would not perhaps be very 
-difficult, if we may aſſume, with Profeſtor Bergman, that 
in quick lime calcareous earth is united with fixed fire; 
and with Stahl, that fixed fire is phlogiſton ; a liberty, 
however, for which I would: not very ſtrenuouſly contend. 
As oils are already ſaturated with phlogiſton, they muſt be 
incapable of taking it from quick lime, and therefore this 
ſubſtance can only loſe ſuch a portion as can be tranſ- 
mitted through the oil into the air. If ſuch an explica- 
tion of the phænomenon was admiſſible, it would ſeem to 
follow, that quick lime cannot ſlack in fluids ſaturated 
with the inflammable principle. Sed hac ariolari eſt. | 
_ * The reader will not perhaps be diſpleaſed, it I tran- 
ſeribe the paſſages referred to by M. de Morveau, eſpe- 
cially as they are to be found in a work not very com- 
monly to be met with in this country. ee N 
Oils cannot unite with alkalis, unleſs they be per- 
fectly cauſtic; but if deliqueſcent alkali be poured: into 
oil, and the veſſel remain for ſome time unſhaken, 74 
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Let ſulphur, diſſolved in lime- water, be 
expoſed to fixed air in the bottle &; im- 


1 


readily to fixed air than it does to ſulphur. 


ne cryſtals, in the ſhape of parallelopipeds with oblique 
| 5 will be formed at the bottom. They form alike in 
unctuous oil, in eſſential oil of turpentine, and ſtill hexter in 


animal oil. Now, as the heavier alkali falls to the Bottom 


of the veſſel, we muſt infer that there is an aſſinity between 
the oil and fixed air; whether it furniſhes alone that 


which ĩs attracted by the alkali, or receives, at the ſürface 
to that which it is obliged to yield to the ſuperibr ats 
traction of the alkali, . g 


* 


As the rancidity of oils is occaſioned by the diffipa- 


tion of the fixed air that formed a conſtituent part of 


them, this alteration: may be prevented by reſtovinge as 


much as they have loſt. The Abbe Roaios feng * 


that if a ſpunge, imbibed with a ſoft paſte of alum an 

abſorbent earth, be kept at the bottom of a veſſel con- 
taining oil; as the abſorbent earth has a greater affinity 
with vitriolic acid than clay, à flow decompoſition of 


the alum is effected, and a new ſalt is formed; but in 


every ſuch combination a conſiderable quantity of air is 
extricated, which, as it eſcapes, will mix with the oil, and 


prevent rancidity: in like manner rancidoils may be re- 


covered by reſtoring the fixed air. M. Sieffert has 
given a very good proceſs, in which he employs air extri- 


mediately the folution grows turbid, depo- 


ſiting a lime Which efferveſces with acids, 


which is in contact with the atmoſphere; # quantity equal 


- 


cated! by fermentation: it conſiſts in mixing with the al- 
tered oil: 3; of apples, plumbs, or flrawberries, 3. 


reduced into a pulp; in ſetting this mixture in a 
where it will ferment, and afliſting it with a little honey, 
provided fermentation ſhould not go on with ſufficient ra- 


3 the oil, if drawn off after this proceſs is oer, 
not only reſtored, but improved; ſinee oils natu- 


rally acrid may be brought, by this method, almoſt to 


the mildneſs of oll of olives.” Elemens de Chemie, 
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Hepar ſulphuris, prepared with fixed al- 
kali, is likewiſe precipitated, but ſomewhat 
more ſlowly, as the aerated alkali is cafily 
retained by the water, therefore in this caſe 
the ſulphur precipitates alone; beſides if 
(as is uſually the caſe) more alkali is preſent 


than is ſufficient to diſſolve the ſulphur, no 


turbidneſs is occaſioned, until the 85 | 


bundant alkali is firſt compleatly ſaturated, 


The volatile hepar ſulphuris, which con- 
tains ſulphur diſſolved in pure volatile al- 
kali, and is commonly called the ſulphu- 
rated ſmoaking ſpirit of bejuin, is very 


quickly and ſpeedily rendered turbid by 
fixed air. No alkali, except when cauſtic, 


can attack ſulphur; and therefore, upon the 


acceſſion of fixed air, all the alkalis are ren- 


dered unfit for retaining it. 
Liquor of flints, in the open air, gradually 


depoſits its filiceous earth; a depoſition 
which is quickly effected, if fixed air be made 
to float on its ſurface, and that the ſooner, 


as the alkali is leſs predominant, This is. 
the reaſon why a ſolution of alkali of tartar, 
although repeatedly filtered, continues for 
a great length of time gradually to depoſit 
earthy. flocculi ; for this alkali contains, in- 


timately mixed with it, flinty particles, 


which it has acquired either during vegeta- 
tion or combuſtion.— The calciners of pot- | 


aſhes ſometimes fraudulently add ſand, in 


order to increaſe the weight ; ; Which, during 


the PEI ſo unites with the aſhes, that 


the 
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the flinty matter, by means of the alka- 
line falts, becomes ſoluble in water along 
with them. This flinty matter afterwards 
gradually ſeparates, in proportion as the al- 
kali is ſaturated with fixed air, with which 
this latter more willingly unites. - Now, as 
the alkali is kept in a bottle with a-narrow 
neck, and generally ſtopped, it muſt receive 
the precipitating matter from the atmo- 
ſphere very ſlowly.— The ſeparation there- 
fore proceeds very gradually; but if it be 
diſſolved in a large quantity of water con- 
taining fixed air, or if, from the ſolution 
having been long made, it is ſufficiently 
loaded with fixed air, the whole earthy mat ; 
ter at once falls to the bottom (i). 
ay eee, 


(i) Hence we learn what reſpect is due to M. Baume's 
opinion, which has been frequently copied into elemen- 
tary books, concerning the cauſe of this depoſition : ac- 
cording to him it happens in conſequence of a real de- 
eompoſition of the alkali, of which the conſtituent” parts 
are far leſs intimately united than thoſe of the acids. A 

rtion of the nearly-pure fire, to which it is indebted for 
its ſaline properties, is diffipated, and a proportional quan- 

_ tity of earth is ſeparated, and falls to the bottom z—this . 

ſalt may be eaſily decompoſed, by driving off the air and 

fire that are among its conſtituent parts; at the end of 

theſe operations the earth and water, the other conſtitu- 
ent parts, may be collected ſeparately Chymie Exp. & 

Raifonn. tom. i. p. 322-—Of M. Baum@'s'work, what- 

ever merit the experimental part may poſleſs, candour 

muſt allow that it is too full of idle ſpeculations and 

F ..__ groundleſs conjectures; and that the inexperienced reader 
þ cannot be put too much on his guard againſt being miſled 

= by ſuch falſe lights. I was defirous of an opportunity to 


introduce this caution, and to confirm it by an IDs 


* 
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Soap is hardly decompoſed by fixed air, 
becauſe the alkali is almoſt always ſu- 

Fer partly becauſe this ſubtile acid 
among all known acids is the weakeſt, and is 
accordingly required in great quantity; for 
even of common diſtilled vinegar no ſmall 
quantity is requiſite to ſeparate the oil from 
the alkali; the apparent difficulty of this 
decompoſition is alſo occaſioned by this, 
that the ſmall oily globules which are gra- 
duall feparated, being viſcid, cannot l 
run together in diſtinct drops. 
Aerated as well as pure wahle alkali 
attacks — run and hence it happens that 
neither in air, nor by the addition 
of vitriolic acid, is int ſolution made turbid 
or precipitates. 


; $2 xx. . The fmple ceetive Attractions 15 


Jmed Air. 
We —.— ſeen, in the foregoing ſections, 


thay fixed air unites with alkaline falts, with 


_ earths, and metals, after the manner of an 
acid; it remains now to examine the dif- 


ferent degrees of intenſity with which it 


attracts theſe different matters.-F mixed 


them in their pure ſtate with aerated ſub- 


ſtances, and kept them in- diſtilled water, 
and i in bottles which were b 


E ets Chym 1 oh ſtrongly recom- 
- mended to the 4 of Ei fa ſtudents byL r. Wat- 
ai PR TRY N 

cloſed, 
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cloſed, left the acceſs of heterogeneous mat- 
ter ſhould render the concluſion ambiguous; 
I then accurately obſerved ſuch changes of 
weight and quality as could be ſublervient 
to the end propoſed. OD 
(A) I added aerated terra ponderoſa to 
pure vegetable alkali; but after a few days 


neither was the former diminiſhed in weight, 


nor the acrimony of the latter in the Jeaſt 
mitigated. Terra ponderoſa therefore re- 


tains fixed air with greater force than the 


vegetable alkali attracts it, which is alſo 
confirmed by mixing the pure terra ponde- 
roſa with a ſolution of the ſame alkali 
aerated ; for then the terra ponderoſa is in- 
creaſed in weight, and becomes-mild, and the 
alkali is rendered cauſtic. If vegetable alkali, 
perfectly pure, be added to water loaded with 

pure terra ponderoſa, no precipitation takes 
place; but if the alkali be aerated, immedi- 
ately a turbidneſs ariſes, the alkali is ren- 
dered cauſtic, and the terra roſa pre- 
cipitates aerated; but ſince, agreeably to its 
ſtrength (+), terra ponderoſa is ſaturated by 
a very ſmall portion of fixed air, we muſt 
determine the quantities to be mixed toge- 
ther (F vii. vIII. X.) now 100 parts of 
_ aerated vegetable alkali contain as much 
fixed air as is ſufficient to ſaturate 390 parts 
of pure terra ponderoſa, if each of the ma- 
terials be diſengaged (oompare alſo B.) 


(#) Vid. Sect. vnn. 


al 
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All the circumſtances juſt now mentioned 
| wake place when lime is uſed inſtead of terra 
ponderoſa, except the proportions, which in 
this caſe are, that 100 parts of aerated alkali 
cannot, with its fixed air, ſaturate more than 
_ 68 parts of pure lime. 
Let 263 parts of mineral alkali, newly 
| erytallized, and 100 parts of pure vege- 
table alkali, be diſſolved e es in 300 
parts of warm water; then let the * 
evaporate over the fire, in a proper veſſel; 
and let the pellicles which ſucceſſively ap- 
pear on the ſurface be taken away, and col- 
lected in a cone of filtering paper, ſo as to 
be freed from the adhering cauſtic liquor; 
and let this be continued until the pellicles 
make up from 150 to 200 parts; theſe, upon 
examination, are found to be the true vege- 
table alkali aerated ; and the remaining lixt- 
vium contains the mineral alkali in a cauſ- 
tic ſtate: hence we may eaſily form a 
judgment concerning the ſuperiority of at- 
traction between the vegetable and mineral 
6 Wan. 
9) parts of aerated volatile alkali onda 
over their fixed air to 100 parts of pure 
vegetable alkali, and aſſume a cauſtic nature 
but the latter portions are more e de- 
compoſed. ; 
168 parts of aerated — contain — 8 
ſo much fixed air as is ſufficient to ſaturate 
100 4 of pure 1 LY alkali. 


- 
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We have already obſerved, that metals 
diffolved in water by means of fixed air are 
precipitated by cauſtic · vegetable alkal. 

() What has been already ſaid of the ve- 
getable alkali holds good with reſpect to the 
mineral, with relation to terra ponderoſa, 
lime, volatile alkali, magneſia, and metals, 

only changing the proportions; but it is in 
general to be obſerved, that the numbers 
coming out in any caſe, according to the 
principles already eſtabliſhed, only indicate 
accurately how much fixed air is ſufficient 
to ſaturate the ſubſtance employed, hen at 
liberty; but as the operation proceeds much 
more caſily at the beginning than at the 
latter end, the compleat reſolution frequently 
requires double, triple, or even ſix times 
the quantity of the decomponent. 5 
(e) Volatile alkali ſurrenders its fixed air 
8 1 only to terra ponderoſa, lime, and fixed 
 alkalis, but even to pure magneſia; for this 
laſt, being added to a ſolution of aerated vo- 
latile alkali, requires the power of effer- 
veſcing, and renders the alkali pure. 
(. p) Aerated terra ponderoſa, ſo far as I 
have yet been able to obſerve, neither is it- 
ſelf changed, nor occaſions any change in 
| lime- water; but when burned and diſſolved 
in water it ſomewhat obſcures the tranſ 
rency of the calcareous ſpar added to it, but 
the difference of the attractive force of theſe 
bodies is ſo ſmall, that the prevalence of the 
terra ponderoſa is not yet quite free from 
doubt. 
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doubt. —Magneſia moſt certainly gives out 
its fixed air to terra ponderoſa. 


Terra ponderoſa, diſſolved by penn 


dant fixed air, is precipitated by all alkalis, 


pure lime, and pure magneſia; all whieh 


bodies by abſorbing the ſuperabundant men- 


ſtruum, reduce the terra ponderoſa to exact 
ſaturation, in enn Hate it is ale, 


in water, 8 x 


(x) If raven magneſia be put into water 
Joaded with -pure lime, it ſoftens the acri- 
mony of the lime-water, and a lime, poſſeſ- 
fing the property of efferveſcing, is at length 
found at the bottom, together with pure 
magneſia. Lime, diſſol ved by means of the 


ſuperabundant fixed air, exhibits the ſame 


omena as the terra deroſa in the 
fame ſtate, for the menſtruum when ſuper- 
abundant adheres more looſely than when 1 it 


bas only ſufficient for ſaturation. 


(r) Pure magneſia is not ſoluble in was 


: "thr; fo far as is yet known, but if it i; 
taken up by means of fixed air, it 1s 
cipitated by alkalis, terra ponderoſa, and 


time. When they are cauſtic, the precipi- 


tate is ſometimes pure, ſometimes acrated, in 
proportion to the quantity of the precipi- 
tant — for the fmall portion which can be 
 faturated by the ſuperabundant fixed air, re- 


duces the magneſia to a ſtate of ſaturation ſo 
that, being rendered indifloluble, it falls for 


the moſt -part to the bottom, unleſs the 


8 0 of water be large 8 and even the 
pure 
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pure volatile alkali is able to effect this pre 
cipitation (S x11.), although inferior in at- 
tractive power (c). Terra ponderoſa and 
lime applied in the ſame way, being them= 
ſelves ſaturated, fall in like manner to the 
bottom; but if the firſt mentioned ſubſtan- 
ces be added in ſufficient quantity to the 
magneſia, they not only Kies the ſuperabun- 
dant fixed air, but alſo that which is neceſ- 
ſary to ſaturate the magneſia, Which there - 
fore, in this caſe, is precipitated pure (o). 
Metallic bodies diſſolved by fixed air (S xIV. 
— XVI.) are precipitated by alkalis, or 
.carths when cauſtic. As to zinc, its ſo- 
lution, like that of the reſt, grows turbid 
with pure volatile alkali ; ; but being gently 
ſhaken the clouds again diſappEF, becauſe 
the volatile alkali an diſſolves this ſemi- 
metal. 12 
Alkalis fully aerated, as ; alſo Wasn as 
8 in the ſame ſtate, do not at all diſturb 
the metallic ſolutions, when newly made ; 
but if they be expoſed either to the 1 
air or to heat, ſo that part of the fixed ait 
ſhall have flown off, and the remainder ad- 
here but ſlightly, a ſeparation. is occaſioned, 
owing to the flight connection which now 
takes place between the moni 1 the 

Water. 
It is well known that Zine precipitates 
all the other metals from menſtrua; and 
that this would, in the preſent inſtance, take 


Py I have 90 les proyided the Ware 
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tity of Seed air could be ſo adjuſted as to be 


— 


therefore as the menſtruum is ſufficient for 
-, diffolving two or more together, neither any 
 feparation or precipitation will be obſerved. 


me to be moſt ſatisfactory: — Aerated me- 


75 by water; water, however, when ſaturated 
Wich one falt, not only does not refuſe to 
take up more, but the preſence of many en- 


more nitre. In the preſent inſtance this is the 
i : leſs wonderful, as we know for certain that 
the firſt metal levies! untouched a' ſufficient 


7 __ —— of the Te” 


ealx ; and again, to ſolutions of iron I have 
added: Zinc, and after ſome days I have found 
the metals laſt added partly diſſolved, with- 
out any ſeparation of the former. It may 
therefore be aſked, why the aerated water 


— 


ſufficient only to diſſolve one of the metals ; 
but this can hardly be hoped for: fo long 


I have added filings of iron to folutions of 
zinc, both in the ſtate of regulus and of 


does not take up the former to ſaturation, 
as we find that it can afterwards attack the 
latter? The following explanation appears to 


tals are ſalts extremely difficult of ſolution, 
ſo that by experience we find that only a 
very minute portion of them can be taken up 


ereaſes their mutual ſolubility; which may 
be” illuſtrated by ſeveral examples; thus, 

when ſaturated with nitre, it will not only 
take up common falt, but, being fully ſatu- 
rated with the latter, Will again diffolwe 


quantity of the menſtruum (red 1255 for 


If 


\ 5 l 


OF, THE. AERIAL, ein, Gp 


If therefore a table of affinities is to be 
down up for the metals, we have no rea- 
ſon for departing from that which belongs 
to the other acids ;—that namely, which hes 
zinc firſt, manganeſe next, and laſt iron. 

We deduce therefore, from the preceding g 
experiments, the ene table of Pa | 
| attractions. : 

Apz1AL Acid. yn 

pure terra ponderofa 2 

2 — lime 2.9 | 

— . fixed vegetable alkati-- 
—-- fixed mineral alkali 
—-- magneſia 
—-- volatile alkali 

_ zinc 

- manganeſe . 
iron, MA Es 1 


(8 With ee: to | the acide ki | 

known, the aerial appears = be the weakeſt; 
for it is expelled not only by-yinegar, but 
by the TINS See of nitre and vi- 
triol. In the mean time, however, I have 
more than once ſeen water loaded with the 
very pureſt, fixed air (Which had been extri- 
cated by fermentation, fire, or nitrous acid) 
grow turbid with a ſolution of lead in vine- 
gar ; yet, although at other times I had diſ- 
poſed, the quantities of the ingredients, and 
every, other circumſtance, in the ſame: way, 
no veſtige of turbidneſs appeared. It is 
e that boiling gw takes BP crraſle, 
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=_ and expels its fixed air. Perhaps, then, old 
by cryſtals loſe by age a part of the vinegar ; 
1 perhaps they are decompoſed by abundance 
441 | of water, ſo that the acrated water can take 
_—_— up the calx of the lead, and with it form a 
V ii falt which altogether rejects water, but is 
diſſolved again in the vinegar, without any 
'* viſible efferveſcence.—I leave this queſtion 
F | undecided, until I can 2 148 the cauſe of 


2 * L 


1 diſagreement between theſe experiments: I 
x do not make uſe of the vitriolic acid, as the 
{ - + very ſmalleſt mixture of that acid precipi- 
tates acetated lead. | 


2 —— 0 
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Pure volatile alkali cannot precipitate 
either terra ponderoſa, lime, or magneſia, 
4 diſſolved in any common acid, but aerat- 

he ed volatile alkali can effect ſuch precipita- 
= tion very readily ; hence, hook the for- 
mer, by many experiments, plainly appears to 
be the ſtronger, yet ſome perſons, from this 
circumſtance (the true reaſon of which they 
do not underſtand) think it weaker. But 
te truth is quite otherwiſe ; namely, the 
volatile alkali attracts all acids with much 
leſs force than lime (I take this inſtance onl 
by way of example) therefore, when that 
falt is pure or alone, no decompoſition takes 
place ; but if it be impregnated with fixed 
air, then a fourth ſubſtance is added which 
_ attracts the lime, ſo that the calcareous falt 
2 is acted upon by a double force; one the at- 
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traction of the pure alkali, ſoliciting the 
acid, the other that of the fixed air for the 
Heh and theſe forces joined together over- 
come the orga adheſion of the lime with g 
the acid. 55 
The fame is to be ed! of erated mag- 
neſia, which in like manner decompoſes cal- 
careous ſalts. 8 
Beſides, although pure fixed alkalis can 
ſeparate acids from many earths, and from 
metals, it does not follow, that this proceſs 
may not be performed by a double decom- 
poſition, when the dlalis employed are 
acrated. Hence that remarkable difference 
of weight which is often obſerved in preci- 
pitating the ſame ſubſtance. Let 100 parts 
of calcareous ſpar be diſſolved in an acid; 
theſe, precipitated. by cryſtallized fixed al- 
kali, being accurately collected, waſhed, and 
dried, yield nearly 100 parts again, fimilar 


in their nature and properties to crude lime. 


But if the operation be performed with 
pure alkali, the precipitate will not be more 
than 0,55, and agrees in properties with 
burned and ſlacked lime; and the ſame is 
true of all ſubſtances which in their natural 
ſtate abound with fixed air. Metals indeed 
differ in this reſpect, yet they too gain from 
aerated precipitants a conſiderable increaſe 
of weight; for inſtance—mercury , iron 
nearly an equal weight, and fo on. Silver 
diſſolved in nitrous acid is more eaſily pre- 
PERL: 4 * acrated than by cauſtic "<0, 

| * 3 e 
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and the precipitate is heavier. | Theſe acceſ- 
fions of weight are to be attributed to the 
fixed air, which beingexpelled bytheftronger 
acid, adheres to the deſerted metal, and, ac- 
cording to its quantity, alters not only the 
=_— but ſometimes even the colour. We 
ſaid before, that pure vegetable alkali pre- 
cipitates corroſive ſublimate of a ferruginous 
colour, but when fully aerated of a white 
($ v11.) : we ſaid alſo that the mineral alkali 
can never produce a white calx of mercury 
"7 VIII.), let us now ſee the reaſon. 
Let there be precipitated only ſo much as 
is united with roo parts of marine acid, and 
let the precipitation be made with vegetable 
alkali, fully aerated, for which purpoſe 
about 415 are neceſſary; for 100 parts of 
marine acid require 199 of pure vegetable 
- kitkalk (III.), and theſe 199 can receive 84, 
of fixed air, and 132 of water (I v11.); but 
if the mineral alkali be uſed, 100 parts of 
marine acid require only 80 parts of alkali; 
which in cryſtallization receive 64 parts of 
fixed air, and 256 of water: fince, therefore, 
the mercurial calx, in this inſtance, requires 
84 parts of fixed air to be made white, ad 


2B he mineral alkali ſufficient for the 


cipitation can ſupply only 64, it AR. IN 
_ plainly why this alkali (noe ae down 
a white precipitate (2). | 


n 


© 


* Ts POPE to KORN the 0 of this fine theory, 
it would Pe be requiſite to ſhe that the quantity of 
mercury 
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It is very probable that even the calxes of 
the baſer metals, although prepared by fire, 
are not altogether void of fixed air.— With 
reſpect to old flowers of zinc, I entertain no 
doubt, as they efferveſce with acids, and 
yield a vapour endowed with all the proper- 
ties of fixed air; When newly made, they 
ſcarcely excite any {enfible motion; and 
even the old ones, by roaſting, are deprived 
of that volatile menſtruum Which they had 
attracted from the atmoſphere. The ſams 
holds of old ceruſſe new ceruſſe I have 
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mercury which may be combined with 100 parts of marine 
acid, takes up more than 64 parts of fixed air, when it is pre- 
_ Clpitated by cryſtallized vegetable alkali; for, it is not eaſy to 
preſume that this really happens, when it is conſidered. that 
the author has juſt aſſerted that this metal gains, by ſuch a 
recipitation, an addition of only one third of its weight. 
t may be moreover obſerved, that ſeveral phænomena in- 
dicate the preſence of a quantity of phlogiſton in the inti - 
mate conſtitution of foſſil alkali. I have ſhewn that it 
reduces gold, in the ſame circumſtances in which vegetable 
alkali affords only an earthy precipitate.— (El. de Chem. 
Dij. tom. ii. p. 310.) No the colour of the mercurial pre- 
cipitate may be explained juſt as ſatisfactorily by this hy- 
potheſis.. Morveau, „ . 
(n) This obſervation is of great importance, as it 
announces a metallic earth, free from all combination, 
either with phlogiſton ar the aerial acid; and as it fur- 


niſhes the firſt exception to this general rule, That the 


metals do not loſe their metallizing principle, but to | 
unite with another menſtruum, and reciprocally.“ Mor- 
veau. 5 . 8 | | EA 


4 FS XXII. 
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From the foregoing expefiments, we may 
conclude concerping the agreement of fixed 
air with acids; for, from them it appears 
that this vapour excites a diſtinct ſenſation of 
taſte upon the tongue (SF v.); that it reddens 
tincture of turnſole (I v1.) ; that it attacks 
fixed alkalis violently, 9 renders them 
mild; that a ſmaller quantity of it than of 
the ſtronger acids ſaturates them, renders 
them cryſtallizable, and leſs ſoluble ($ vII. 
—v111.); that by its union it makes volatile 
alkali more fixed, leſs odorous and penetrat- 
Ing, and cryſtallizes it (S 1x.) ; that when 
it juſt ſaturates pure lime, it takes away its 
ſolubility and acrimony, and cryſtallizes it, 
but that when ſuperabundant, it renders it 
again ſoluble (S x1.) ; that it produces the 
ſame effects with terra ponderoſa (& x.); that 
with magneſia, it conſtitates a neutral cryſ- 
tallizable earthy ſalt (S x11. * that with 
iron, zinc, and manganeſe, it forms ſalts, 
which, when diſſolved in water, redden the 

tincture of turnſole, like all other metallic _ 
falts (& x1iv.—xv1.) ; that it exerts elective 

attractions, both ſimple and double, after 
the manner of acids (S xx. xxl. ); that it 
precipitates ſubſtances diſſolved in pure 


. - alkalis (5 XIX.) ; that its laſt particles, 


notwithſtanding its extraordinary volatility, 
adhere very e to boiling water, 995 
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and are not without great difficulty entirely. 
ſeparated from it, but that by congelation 
they are eaſily detached, in the ſame manner 
as by that ſame degree of cold the weak acids 
5 concentrated (F Iv. ); and finally, that 

t greedily attracts phlogiſticated matters 
6 xV III.). Every one of theſe properties 
belong to acids in general, and moſt of them 
are conſidered as characteriſtic marks which 
are peculiar to acids, and diſtinguiſh them 
, from all other ſubſtances : either then, fixed 
air, being endowed with all theſe qualities, 
is an acid, or we are reduced to confeſs that 
no certain criterion of acids is yet known. 


3 - The acidity of fixed air being, as I think, 


\ 


J; demonſtrated, many reaſons induce me to 
j apply to it the name of aerial, or atmo- 
= = ſpheric acid, as being adapted to its nature. 


It ſo much reſembles common air in levity, 

= tranſparency, elaſticity, and other properties, 

h that it is only of late they have begun to be 
| diſtinguiſhed. —Beſides, in that aerial ocean 
which, under the name of atmoſphere,  ſur- 
rounds our globe, this vapour is continually 
| preſent, either free or entangled in combina= =. 
tion with other bodies. Its exiſtence in the 
former ſtate is manifeſtly ſeen in phæno- 
mena which daily occur ; lime-water every 
where ſeparates a cream, when expoſed to 
the open air, which does not happen in bot- 
tles perfectly cloſed; and never can happen, 
unleſs fixed air be in contact with its ſurface - 


6: * * Quick limp; 3 for a long N 
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time to the atmoſphere, by degrees recovers 
What it had loſt in the fire, ſo as entirely to 


re- aſſume the nature of crude lime, and be 
unfit for the maſon's uſe, unleſs it be again 
deprived of its acid. Terra ponderoſa and 


weight, power of efferveſcing, and other 
loſt qualities. Pure alkalis are made mild in 
the open air, loſe their deliquiating quality, 


and form cryſtals which efferveſce with 


acids, circumſtances; which can only be aſ- 
cribed to their attracting. fixed air. Since 


then, | theſe. phenomena . all take place at 


every time, and in every part of the . 


a quantity of uncombined fixed air, hy no 
means inconſiderable, muſt be py 


preſent 1 in the atmoſphere, 5 5 
But it is not only in an; elaſtic and diſen- 


gaged ſtate that fixed air ſurtounds us, but 
it Tal ſeems to conſtitute a primary principle 


of common air. This ingenious conjecture 
of the — Dr. Prieſtly, comes now 
to be examine 


The experiment indicating this compaſs 


tion of atmoſpheric air, is as follows ;—Let 


tincture of turnſole include a bubble of com- 
mon air in a glaſs tube, bended into the form 


of a ſyphon ; let either leg, filled to a certain 
height with mercury, be immerſed in a veſſel 


led with that fluid metal; then, by means 
of an electrical machine, let ſtrong ſparks be 


| . Paſſed n the mercury in one 


leg, 


magneſia, reduced to a ſtate N purity, in like 
manner recover from the open air their 


hw, 
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leg, through the bubble in the other This 
Ah continued for ſome minutes, the ſaz- 
face of the tincture will be found to rite 
higher in both legs, and to change its blue 
colour to a red; the tincture, thus red. 
dened, recovers its blue colour in the oper 
air. If, inſtead of the tincture, lime-wWater 
is be uſed, it is rendered turbid, and depoſits 
an efferveſcing lime. In this caſe then, the 
air ſeems. to be decompoſed, and to be di- 
vided; into two different elaſtic: fluids, one af 
which tinges the tincture of turnſole with a 
; fugitive red, is abſorbed by water, and preci- 
4 pitates lime-water, that is, is-endowed with 
| all the criteria of fixed air; hut the other 
fluid does not combine with water, ex- 
tinguiſhes flame, and deſtroys animal life, 
a$ it ſuffers no change from the vapour of 
phlogiſticated nitrous acid. That theſe phæ 
nomena do not depend upon the electric 
fluid alone, appears plainly, for if, by means 
of an air- pump, the bubble of air be ſo di- 
lated that all the reddened tincture is eK“ 
led from the legs of the ſyphon, and in 
its place a blue tincture be poured in, tothe 
ſame height, then, though the ſparks be . 
paſſed through the bubble, as before, 3 2 
tiges of fixed air appear. Hence then it ap= 
pears, that ſomewhat which reddens TA 
ture of turnſole, and precipitates lime-water, 
is found in the air, and has been taken away 
in the former operation. 
We now know that common air conſiſts 
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of three elaſtje fluids mixed together; viz. 


1ſt, of the aerial acid, in its diſengaged . 


ſtate, but in fo ſmall a quantity, that it 


alone cannot impart a viſible redneſs to 
tincture of turnſole; 2d, of an air unfit for 
ſuſtaining flame, or being ſubſervient to re- 
ſpiration (this we may call vitiated air (7), 
until we are better acquainted with its nature 
and properties); and zd, of air indiſpenſably 
neceſſary to flame, and animal life, which 
forms only about one fourth of common 
air, and which I call pure air. Here a queſ- 
tion may ariſe, which of theſe fluids has 
been altered by the electric aura? I am in- 
clined to think the latter, inaſmuch as it 


attracts phlogiſton more violently than even 
the nitrous acid does: let us now ſuppoſe 


this air compounded of two principles, 
namely, of the aerial acid, and ſome other 
ſubſtance, which unites more readily with 
the electrical phlogiſton than with the aerial 
acid; when the electrical phlogiſton there- 


fore is added, the aerial acid is ſeparated, 


and, as it were, precipitated. Although all 
this appears very probable, yet other expe- 


(u) The nature of this elaſtic fluid, which Dr. Prieſtly 
has denominated phlogi/ticated, ſeems. to have been le 

elucidated than that of almoſt every other ſpecies. It is 

generated by phlogiſtic proceſſes, and immerſion of ani- 
mal ſubſtances in nitrous acid: it is ſpecifically lighter 
than atmoſphæric air; is fatal to reſpiring animals, though 
ſome inſects live in it; it is reſtored by vegetation, and in 
ſome degree by agitation, in orange - coloured nitrous 


riments, 
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riments, in which, by means of phlogiſton, 
air is changed, without any appearance of the 
extrication of fixed air, prevent us from con- 
cluding with certainty concerning the com- 


poſition of the air. Let us uſe, as an ex 


ample, the ſulphurated ſalt of Stahl. I ex 
poſed ſtrips of linen, wet with cauſtic ve- 
getable alkali, for a ſufficient time to the 
fumes of burning ſulphur; I then put them 
into different gucurbits, and prefled them 
to the bottom, ſhut the mouths very cloſely- 
with wet bladders, and kept them in an heat 
of about 18* for 16 days;—at the end of that 
time I opened the mouth of one cucurbit 
under the ſurface of tincture of turnſole, 
which immediately ruſhing in, filled a little 
more than + of the cavity: hence, there- 
fore, it appears, that the phlogiſton had by 
degrees deſerted the vitriolic acid, and 
changed the included air, yet no redneſs 
could be perceived in the tincture. I opened 
the mouth of another cucurbit, under lime- 
water, which entered in the ſame manner, 
but ſhewed no ſigns of turbidneſs (o). If 
TRY ©, 0545 95050, nent 


„) Was the fixethair produced zn this experiment ab- 
ſorbed by the vitrio}ated tartar, as it Was gradually formed, 
in conſequence of the diſſipation of the:phlogiſton ?—Per. 
haps this conjecture will not appear ſo.-vety improbable, 
if we conſider that Dr. Prieſtly obtained from & an ounce 
of that neutral ſalt I ounce meaſure of ajrg chiefly fixed; 


Vol. ii. p. 116.— See alſo vol. v. p. 164, where he ſays that 


he procured fixed air mixed with another ſpecies of elaſtic | 
Auid, both from vitriolated tartar and. Glauber's alt. 
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electrical ſparks extricate fixed air, purely by 
the addition of phlogiſton, why. does not 
the ſame extrication take place in this laſt 


_ experiment?—lt is indeed true, that in the 


former caſe the electrical phlogilion, pene- 


trates the whole maſs much more violently, 
and thence may perhaps decompoſe ſome 
primary principle; an perhaps if the cir- 
cumſtances of our experiment were charged, 


the ſame effect will be produced; but the 


laws of ſound reaſoning oblige us to ſuſpend 
our judgment until a number of apt Apen 
ments ſhall determine the truth. -, . 

In ͤ the mean time fixed air may with great 
propriety be called the aerial, or (if more 
agreeable) the atmoſpheric acid; it might 


alſo be called the univerſal acid, as it is 


found in great abundance throughout all 
nature: but as it is uſual by that denomi- 


nation to indicate that ſaline principle 


- which, differently modified, produces all 


— 


"= 105 by che _— * B. 
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M. ee er wat the CR PTE 80 re- 


Iated only proves that fixed air is produced by the elec- 
tric ſpark taken in common air; and that, when a given 
quantity of air has been once expoſed to the influence of 
that fluid, no more fixed air is produced by freſh f _ 


He inclines to think that fixed air is generated 
combination of ſome other principle- with pure air. tho 
who adopt the opinion ſo ingeniouſly maintained by Mr. 
Kirwan, in vol. Ixxii. of the Phil. Tranſ. that fixed 


— 


air conſiſts of dephlogiſticated air and phlogiſton, will 


readily ſuppoſe, that the fixed air is my w_ _ 


9 1 s mw # % *» 
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properties cannot as yet be affirmed of ficed 
air, I think we ſhould abſtain from that 
name, as being ambiguous: I am not ig 
norant that the volatile alkali, and the ma- 
rine acid, contain phlogiſton as one of their 
primary principles; and that, being ſpoiled 
of the inflammable principle, they are re- 
ſolved into elaſtic vapours : but the vapours 
which are in both caſes obtained, although 
not condenſable by cold, are not of the ſame 
nature, and neither of them is ſimilar to 
fixed air. The vitriolie acid, which is ſup- 
poſed to be contained in the atmoſphere, is 
neither every where, nor at all times, to be 
found there: I have for ſeveral years, by 
means of the pureſt fixed alkali, endea- 
voured to obtain it, but have not as yet ob- 
tained a ſingle particle. The vegetable alkali 
often contains vitriolated tartar, and the al- 
l _ of tartar itſelf is not always free from it, 
wing doubtleſs to the practice of fumig 

wikowwiliads with ſulphur—aunleſs, therefore, 
the purity of the alkaline ſalt which is e- 
poſed to the air, be well known, errors can 
ſcarcely be avoided: the vitriolic acid, there- 
fore, is not preſent in the atmoſphere, un- 
leſs accidentally; the ſame may be ſaid of 
the nitrous and marine ag eee which are 


ſometimes found ini It: e 
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yond doubt the acid nature of fixed air, yet 
ſome perſons may ſuſpe& that this acidity 
is accidental, and to be aſcribed to a foreign 


acid, which is. intimately united, by way of 
ſolution, with the common air ;—but I hope 
the following obſervations will ſhew that 
this opinion is entirely without foundation. 
() Let us ſuppoſe that common air, 


extricated from lime by vitriolic acid, is, 
notwithſtanding the waſhing, contaminated 
by that foreign acid, in ſuch a way that they 


can hardly be ſeparated; and that, while this 
union laſts, the air is rendered fixed;—now.. 


let lime-water be ſaturated with this elaſtic 


fluid, and the precipitated lime examined, it 


will be found in all reſpects ſimilar to cream 


of lime, or crude lime.—I would aſk, whe- 
ther the common air, when it is again joined 


to the pure lime, retains the acid adultera- 
tion, united to it in the ſame manner as be- 
fore? or, whether it ſhakes it off, and leaves 


it at liberty to unite with other matters? If 


the former be aſſerted, either the lime pre- 
cipitated by fixed air ought to differ from 
common lime, which contains no vitriolic 


acid (a ſuppoſition contradicted by the moſt 


accurate chemical examinations) or the diſ- 
tinction between fixed air and common air 
is reduced to nothing; which overturns the 
hypotheſis of the generation of fixed air : 


if the latter, diſtilled vinegar would diſſolve 


the precipitated lime, leaving the gypſum 
untouched; but experiments made with the 
8 Es 5 greateſt 


„ 
W 
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greateſt accuracy ſhew that diſtilled vinegar : 
diſſolves the whole of the precipitate. 1 
(.) Again, if the acidity depends upon a 
foreign admixture, different ſpecies of fixed 


air ſhould be produced by different acids. 7 


Now experience ſhews, that fixed air, ex- 
tricated by marine acid, and properly waſhed, 
precipitates lime- water in the ſame man- 
ner with that obtained by vitriolic acid; 
and finally, that not the ſlighteſt difference 
in any of its properties can be diſcovered, 
whatever acid it is extricated by, provided it 
be ſufficiently depurated by waſhing. If 
the fixed air obtained by vitnolic acid poſ- 
ſeſſes, on that account, the property of diſ- 
ſolving iron and zinc, that procured by the 
nitrous ought to attack ſilver and mercury; 
that by aqua regia, gold and many other 
metals; — but experiments, which I made 
myſelf for that purpoſe, ſhewed me that no 


ſuch thing happens. 


(c) Beſides, grant that the fixed air ex- 
pelled during efferveſcence is adulterated by 
an acid, whence does that which is pro- 
duced entirely ſimilar by fermentation gain 
it; eſpecially that which appears in the be- 
ginning, a long time before even the firſt 
ſtage of fermentation has attained its height? 
If the acidity of fixed air be foreign, why 
can it not be ſo accumulated as to redden 
ſyrup of violets, paper tinged with. turnſole, 
and the other vegetable blues? : 


& (5) Finaly, 
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"© 65 Finally, calcareous ſpar and mag- 
neſia afford genuine fixed air, purely by the 
force of fire (S 11.) ; although, by the moſt 
{ſcrupulous examination, they do not betray 
the ſmalleſt veſtige of a mineral acid. And 
this fixed air is. produced, although they 
have been very. minutely powdered and 
boiled for half an hour in a pure alkalme lixi- 
vium, and afterwards waſhed and dried, be- 
fore they are put into the retort; thus then 
all ſuſpicion of a foreign acid vaniſnes. 
Since then, fixed air, rightly depurated, 
though extricated by the moſt different 
means, from the moſt different materials, 
whether by fire or by ſolution, is never- 
theleſs always the ſame, and always acid; I 
— _ = the certainty ne 
in cs, that acidity is a property eſſen- 
tial to that elaſtic fluid. 1 
Some conſider fixed air as the fame with 
the vapour of phlogiſticated vitriolic acid; 
yet any one who but lightly compares the 
properties of the two, will eaſily ſee that this 
opinion is without foundation—for the. one 
has an irritating pungent odour, and deſtroys 
the colours of any organized ſubſtance ; and, 
to paſs over other circumſtances of moment, 
may eaſily be reduced to genuine. vitriolic 
acid, neither: of which is true of fixed air, 
which poſſeſſes a much leſs powerful at- 
tractive force than the other. 
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F Th en 
By means of an hollow globe I meaſured 
the ſpecific gravity of fixed dir in the ſame. 
way as natural philoſophers weigh com- 
mon air. I compared the weights of equal 
bulks of fixed air and diſtilled water three 


ſeveral times. The firſt time I found the 


proportions as 1 to 555 the ſecond, as 1 to 
5633 and the laſt, as 1 to 560. I employed; * 
as nearly as I could, a moderate heat (15 
together with a mean height of the baro- 
meter (25,3) but yet could not avoid ſome 
minute differences. The medium of the 
three obſervations is 5 594, or, in round num- 


bers, 559 fo that its ſpeciſie gravity comes 


out 0,0018 now common air, in the ſame 
circumſtances, is ſcarcely o, 0012 ſo that 


fixed air is about 0,0006 heavier than com- 


The noxious vapour which abounds" in 
certain caverns is entirely of the fame na- 
ture as the aerial acid, for it is abſorbed by 
water, and communicates to it a pungent 
acidity; it reddens tincture of turnſole, 


makes lime-water turbid; extinguiſhes flame, 


kills animals; and, above all, rifes but a little 

way, on account of its ſpecific gravity: ' In 

a pit which was opened in the year 1717 

at the Pyrmont Spa; the loweſt ' ſtratum of 

air, which is ſcarcely two feet in depth, is 
| G a Noxious, 
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noxious, and when the ſun's rays can react 
down to it, it may be perceived, by means 
of the exhalations mixed with it. Over the 
medicinal fountain itſelf there is a poiſon- 
ous ſtratum” of air hardly a foot in depth, 
ſo that geeſe, by means of their long necks, 
can ſwim acroſs it without damage. The ex- 
Halations from the caves in the neighbour- 


hood of the Swalbach, and other acidulous 


waters, are of the ſame nature. In the Grotto 


del Cane, near Naples, men, and even large 


dogs, ſuffer nothing while they ſtand erect, 


but if the noſtrils of any animal are brought 


near the ground, it is inſtantly ſeized by 


ſtupefaction.— This deadly vapour may be 
ſeen like a very ſubtile ſmoak, which in 


ſummer riſes about a foot from the ground; 


% 


but in winter not above a few inches. 


From the gravity of fixed air it alſo fol- 
lows, that the lower ſtrata of the atmo- 


5 2 abound more with it than the higher; 
or 


the prodigious quantity which is gene- 
rated by fermentation, putrefaction, effer- 


veſcence, and other natural operations, every 


day going on, for the moſt part remains 
cloſe to the ſurface of the earth; — this muſt 
be again fixed by the continual generation 
of new bodies. Certain portions of it alſo, 
which are perhaps generated from the com- 
mon air, in the higher regions of the at- 
moſphere, by lightning and by various me- 
teors, muſt by degrees all ſubſide, were it 
not that the continual agitation of the at- 

r | moſphere, 
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moſphere, mixing the common air and aerial - 
acid with each other, together with the 
friction and the ſmallneſs of the difference 
in ſpecific gravity, contribute much to pre- 
vent it: which, together with the-aboye- 
mentioned diminution of it, all contribute 
to avert deſtruction from the animal world. 
Hence I imagine the reaſon is plain why _, 
higher fituations are in general more health- _ 
ful than lower ones (y); and I have no 
doubt but that various diſorders, both epi- 
VVV i: demic 


(D) Though elevated ſituations may in general be 
more ſalubrious than low ones, it is not to be ſuppoſed 
that the healthfulneſs of any place is in proportion to its 
elevation, on account of the different quantities of aerial 
acid to be found in different ſtrata of the atmoſphere. But : 
it is not unufual with thoſe who are contemplating one of ie NM 

e principal agents in nature, to aſcribe too many effects to 4 
it. M. Sauſſure found that the air of the valley of Cha- 

ö mouni abſorbs a volume of nitrous air equivalent to 28 
granny of water more than the air at the ſummit of the 
J uet, Three other experiments concurred with this to 
ſhew that the air of the ſummits of mountains is leſs pure 
than that of the vallies lying at the foot of them. The 
air on the glacier of Talefre alone appeared, by the ni- 
trous teſt, ſuperior to that of the alley of Chamouni. 
The air of Geneva was of equal goodneſs with that of 
| Chamouni, and ſuperior to that of the plains of Piedmont. 

& Since, then, ſays M. Sauſſure, „of the tops of 
five mountains, four afforded an air. leſs pure than the 
plains lying at their feet; and the only one on which the 
air is more ſalubrious than in the plains, owes that advan- 
tage to a particular ſituation ; it ſeems as if we may con- 

- Clude that the air, at a certain height, loſes ſomewhat of 
its purity. 2 hy So ts 

I ſhould, however, have been more cautious than to 

_ deduce a general concluſion from ſo inconſiderable a num- 
ber of obſervations, if the fine experiments of S. Volta on 

1 N G 3 inflammable 
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demic and endemic, ariſe from the different 


quantities of aerial acid in the at 


At the ſurface of the earth it is rarely found | 
to form g of the common air. 
The aerial acid is not e of the fame 


upon this, that water abſorbs certain Par | 
ticles more readily than others. It is not 


wonderful that the union ſhould be conti- 


nually retarded Fae beginning to end, as this 
effect is entirely conformable to the nature 
of attraction ; yet the following phænomenon 
ſeems to confirm the former opinion :— 

Let us ſuppoſe the bottle & R filled with 
fixed air, T's one half of it by degrees con- 
ſumed. A ſubſequent union will be ef- 
feed, in a given time, more {lowly with the 
remainder, than with fixed air which had 
not been expoſed to water, though the ſur- 
face of contact be the ſame. Hence it 


inflammable air had not proved, that an immenſe quan- 
tity of this elaſtic fluid is conſtantly produced, which, as 
it 1s. much lighter than common air, muſt riſe to the more 
elevated regions of the atmoſphere. 

ft appears, therefore, that if the air of the low plains 
is rendered leſs ſalubrious b . 1 e ny which | 


cCauſe the 18 to be Kae ny common air; ſo that, 


even in the preſent inſtance, there is à certain medium 
at which the denſity of the air, ceteris frm, is bel 
adapted to the life and health of man—T ſhould fix the 
rigs at that of the plains and great vallies of Switzer- 

„which are elevated between 200 and 300. fathoms 
above the level of the al B. 


would 
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would appear, that certain particles, either 
by reaſon of their figure, their magnitude, 
or ſome extraneous mixtures, are rendered 
more unfit for union with water (g.) 
S xxv. Aerial Acid extinguiſhes Fire. 
Fixed air not only prevents fire from be- 
ing kindled, ſo as to prevent the exploſion 
of bombs and fire- arms, but it alſo inſtant- 
ly and completely extinguiſhes a body red 
hot, and flaming; ſo that te determine the 
preſence of mephitic air by flame is a com- 
mon experiment. e 
If a glaſs cylinder, A Þ, filled with aerial 
acid in the manner above deſcribed (F 11.), 
and then ſtopped by a cover, be carefully in- 
verted and opened, the fluid contained will, 
by its ſpecific gravity, remain there; let 
then a lighted candle or coal be immerſed 
in it, and in an inſtant all the fire will be 
_ extinguiſhed, But if the veſſel remain open, 
the upper ſtrata mix gradually with the com- 
mon air, ſo that flame can at length ſubſiſt 
inthem; and in this manner, by degrees, the 
whole maſs is changed, but the more flowly 
in proportion as the cylinder is more lofty, 
and the circumjacent air more tranquil. 
The ſame phænomenon may be obſerved on 
the ſurface of fermenting liquors. 
cc Diff * ö 1 - | | . ; 
: 45 eee Dar of wr. | 
by this figure; for it is evident that a body not having the 
ſame affinities has not the ſame properties, conſequently 
cannot be the ſame body. I therefore think the laſt- men- 
tioned cauſe the only one admiſſible, Morveau,” — 


* 


G 4 EEE 


r 4 5 
r ACA AER. 
* 
day . — oy x) 
hw — — 
- — 


_ * „ 
— 
PFF 
o 
S WET — r Mes... — 


. IAA ee 
a 1 _ 
r rn 


88 or \'THE {AERIAL ACID. 


The aerial acid very ſtrongly attracts 
ſmoak, extends it in a ſtratum parallel to its 
own ſurface, and holds it a long time. This 
may be obſerved in caverns where mephitic 
air is produced by means of the ſmoak of an 
extinguiſhed torch, or a nt fired over the 
noxious ſtratum. x 


$ xxvi. Aerial Acid kill Auel 


In theſe experiments I generally eniploy 
. following apparatus: — A glaſs veſſel, a B 
(fig. 9.) when the animal is encloſed, is ſud- 
denly cemented to the wooden dotiert BC; 
this veſſel is perforated at the top by a hole, 
D; the tube, EF, Which introduces the nox- 
ious vapour is fitted cloſely to the bottom, 
that no air can eſcape ; the noxious vapour 
-expels the lighter common air through the 
hole o; at firſt, however, they are in ſome 
degree mixed together, which is the reaſon 


| why the animal does not as quickly die as 


when at once immerſed in the acrial acid : 


but experiments have ſhewn me, that by 


this very circumſtance the phenomenon 


may be more eaſily diſtinguiſhed. 
As s ſoon as the noxious vapour ruſhes in 


through the tube x r, the animal looks about 
with great anxiety, in order to eſcape; it 
then begins to pant the eye-balls are pro- 


truded — it trembles — and at length ex- 


pires as if going to ſleep. By —— the 


Influx of aerial acid, the approach of death 


may at pleaſure be deferred. The difference 
in the ſpecies of animals, their age and vigour, 


ſtroyed, e 


— 
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make ſome difference: thus birds general. 
ly die ſooner than dogs; theſe ſooner than 
cats; amphibious animals endure longer; and 
inſects longeſt of all. With reſpect ta age, 
the 1 animals are Jeſs quickly de- 
ally thoſe that are ſomewhat 
accuſtomed to it; for ſuch as have been 
often expoſed to the open air in the very 
agony of death, and recover, are afterwards 
more ſlowly. deftroyed by that fluid than 
ſuch as are for the firſt time expoſed to it. 


After death, the lungs appear ſomewhat | 


collapſed ; they do not ſink in water, like 
| thoſe of an animal which has periſhed in 
vacuo, but float; and often are in man 


places inflamed. The trunk of the pulmo- 


nary artery, the right ventricle of the heart, 
with its auricle, the vena cava, the jugular 
veins, and the veils of the brain, are diſ- 
tended with blood; and I have more than 
once ſeen a firm polypus in the right ven- 
tricle. The pulmonary veins, the aorta, the 
left ventricle of the heart, with its auricle, 
are generally flaccid. The irritability of the 
muſcular fibres all over the body is found 
deſtroyed: nor could I, either by blowin 
into it, by the knife, or by vitriolic acid 
highly concentrated, excite to motion the 
heart of an animal thus deſtroyed, although 
taken out M, de 
Authors diſagree concerning the effective 
cauſe of death in this caſe; and it would be 
preſumption. in me to attempt the deciſion 


90 or THE" ANAL Ain. 


of ſo important a queſtion. —Contented if I 
have been able, in this Eflay, to eſtabliſh 
the acidity of fixed air, which was my chief 
purpoſe, I have adapted all the experi- 
ments to the end propoſed with as much 


accuracy as I was able; I repeated them di- 


ligently, and conſidered them carefully ;—I 
therefore thought it unneceſſary to particu- 


larize thoſe which have been made by other 


perſons, and for purpoſes different from 
mine, eſpecially as they cannot eſcape the 
obſervation of the learned reader (r). 


r) Mr. Bewly, in ſome letters, dated towards the cloſe 
of the year 1775, and publiſhed in the Appendix to Dr. 


Prieſtly's 2d. vol. deſcribes a ſeries of experiments, under- 


taken in order to prove the propoſition maintained in the 


foregoing Diſſertation. It will appear alittle ſtrange, that 


he ſhould not have been apprized of Profeſſor Bergman's 
opinion on the nature of fixed air (for if he had known it, 
his candour would not have permitted him to paſs it over 
in filence) as it had been publiſhed by Dr. Prieſtly, three 


mation of the obſervation, that the ſame diſcovery is often 
made by different E without any communication 
with each other, when fcience has arrived at a certain 
pitch of maturity. Of this truth Mr. Scheele*s diſcovery 
of dephlogiſticated air, without knowing that Dr. Prieſtly 
had-previouſly obtained the ſame elaſtic fluid, furniſhes 


another ſtill more remarkable example. On comparing 


the dates it will be found, that priority of claim as evi- 
dently belongs to the Swediſh in the former, 
as it is acknowledged to belong to our induſtrious coun- 
tryman in the latter caſe. On peruſing Mr. Bewly's ob- 
ſervations, it will be ſeen, that he was alſo led to adopt 


another opinion, advanced by Sir T. Bergman, and 


called in queſtion by M. de Morveau, viz. That fixed alkali 


is capable of uniting with a . aerial acid ex- 


its faturation. B. 


7 


ceeding that which is neceſſary 


* 


— 


years before the date of Mr. Bewly's experiments. We 
are therefore to conſider the preſent inſtance as a confir- 
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CH time could not  have- elapſed, 
before mankind firſt began to per- 
ceive the difference of waters, although fur- 
niſhed with no other criterion than that of 
taſte. But the preparation. of food, and the 
various arts and manufactures which after- 
wards began to be ſtudied, muſt gradually 
have ſuggeſted a difference in the properties 
and goodneſs of waters, with reſpect to cer- 


Pu 


tain purpoſes, although we are at preſent ' 


ignorant of the manner and order in which 


theſe diſcoveries occurred. Hippocrates 
' judges thoſe waters to be moſt proper for 
e common 
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common uſe, which are clear, light, void 


of taſte and ſmell, and which run from the 
eaſt ; obſervations, the juſtice of which is to 
this day generally acknowledged, with the 
exception of the laſt, which perhaps, in the 
country of Hippocrates, reſted upon ſome 
local advantage. He (a) condemns, as worſt 
of all, fuch as are hard, falt, aluminous, a 


- the waters of lakes and marſhes. Pliny not 


only diſtinguiſhes waters into nitrous, alu- 
minous, bituminous, ſalt, ſulphurated, aci- 


- dulous, chalybeate, falubrious, poiſonous, 


medicated, 5 warm, hot, ſuch as boil 


pulſe flowly, ſuch as incruſt the veſſels in 
which they are boiled, ſuch as intoxicate, 
ſuch as change the colour of cattle, &c. but 
mentions water boiled and cooled again b 
_ ſmow, according to Nero's method ; and af. 
ſerts, that vitiated waters are reſtored by be- 
ing boiled to one half (5). | 
But as to the art of accurately examining 
waters, with regard to their contents, we 
ſcarce find any traces of it worthy of ob- 
ſervation, until the ſeventeenth century. 
Tabernæmontanus, whoſe true name was 
(e) Jacob Theodore, about the end of the 
ſixteenth century, enumerates a variety of 
the waters of Germany, and among the 


e Seltzer water;* but he __ no b d. 


but ah Lib. de Abs: FARE & ban N 
(2). Hift. Nat; lib. xxxi. paſſim. | 
wo Ay F rank, 1 303. 
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bf then (4) Andrea'Bacci; an Italian phy- 
ſician, whoſe work was publiſhed in the 

year 1 596, makes not the leaſt mention of 
analyſes of this kind, although no one be- 
fore him had written * Wees by roy the 
ſubje& of waters. 

The illuſtrious: Mr. Boyle, in olg 
1663, had diſcovered the uſe of ſeveral pre- 
cipitants. It had been before known, in- 

deed, that ſyrup of violets was made red by 
vitriolic acid, and by lemon- juice: but this 
effect was attributed to ſome peculiar qua- 
lity in theſe two liquors. Mr. Boyle diſ- 
covered this to be a property common to all 
acids; and was alſo the firſt who obſery- 
ed the green colour occaſioned by alkalis, 
which he inſtances in the juice of blue- bell. 
He mentions the blue ſolution of copper in 
volatile alkali; he relates that the colour of 
roſes is deſtroyed by the fumes of ſulphur, 
but heightened by its - acid; that water 
tinged by Brazil wood grows yellow on the 
addition of an acid, while that tinged by 
cochineal has its red colour made more di 
lute; and that alkalis reſtore the original 
intenſity of colour ; that filver 4s precipi- 
tated from nitrous acid by fixed alkali, by 
common falt, and by marine as well as vi- 

_ triolic acid, but not by volatile alkali ;-that 
ſalited filver grows black in the open air; 
that vitriol of mere ury grows yellow,” when 


4) Septem de Thermis Ebel Kali? 1996. 
8 | waſhed 
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8 | waſhed with water ; that mercury: diſſolved 
I. in acids yields a white precipitate, on the 
i addition of volatile alkali, but with fixed al- 
FM kali a ſediment of an orange colour, which 
N colour, on the addition of vitriolie acid, im- 

mediately diſappears, as does afterwards the 
whole of the -precipitate ; and that ſilver is 
as it were gilded in ſolutions of a ſulphureous 
nature; together with ſeveral other circum- 
ſtances, many of which had doubtleſs been 
diſcovered (e) before. Thus, to paſs over 
other inſtances, Gafſendi ſays, that tinc- 
N ture of roſes has its colour —— by 
| vitriolic acid. 
Nearly about the ſame time Dominic du 
. Clos, at the firſt inſtitution of the Royal 
Academy of Sciences at Paris, in the year 
: 1667, attempted to examine all the waters 
| of France, and continued his inveſtigation 
for ſome years. He made uſe of ſeveral 
Precipitants beſides thoſe above-mentioned, 
ſuch as infuſion or powder of galls, and juice 
of the flowers of leſſer iris, to which he 
. afterwards added martial yitriol, and juice of 17 
10 turnſole. He examined the reſiduum after 7 
1 diſtillation, inveſtigated its figure by the | 
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1 — 14 mieroſeope, its flavour, its ſolubility in wa- 
[| 931] 18 ter, and put its ee to the teſt of hot 
100 iron. 


1 Dons So long ſince 2 the year i680, 8 re- 
1 markable experiments upon this ſubject 


0 8 touching Colours. os: 1663. 
ma 
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made by Urbanus Hierne, were publiſhed in 
Sweden. This very expert chymiſt makes 
three claſſes of acidulous waters; namely, 
the acid, the vinous, and ſuch as contain a 
latent acid; he affirms that each of them 
contains a e x. moſtly martial, to- 
gether with a ſmall portion of 3 
either manifeſt, as in the acid gas of Spa, 
Pyrmont, and other waters of that nature; 
or oceult, being diſſolved by a concealed al- 
kali ; or as yet in a naſcent ſtate. He con- 
ſiders the examination of the reſiduum as of 
little cenſequence, on account of the loſs of 
the volatile particles; and thinks weighing 
uſeleſs, imagining that volatile ſpitits do 
not gravitate, He thinks that the tinging 
linen will detect waters ſaturated with a 
mature ore, but will not diſcover acidulous 
waters: he denies that the goadneſs of me- 
dicated waters can be determined by infu- 
ſion of galls alone, inaſmuch as all waters 
containing a groſs vitriolic ſalt ſtrike a black 
with that infuſion, while various acidulous 
waters of a more ſubtile nature, are not af- 
fected by it; nor does he think the ting - 
ing of raw fleſh ſufficient, as all vitriolic 
waters induce on it the very ſame colour (0). 

In the year 1678, Hierne examined the 
acidulous (g) Medway waters, which had 


| 77 Lilla Vattu-Profyaren. b. e. brevis Aquarum expla- 
rator, Stockh. 1683. ” E fo 
(g) De acidul, Medviens. 1680. | 
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been diſcovered the year before, and ſoon after 


this ſpecies of water came into Ar- uſe 


in (1) Sweden. 


Mr. Boyle again, in the I 168 5s pto- 
poſed a number of ſubſtances tor the more 
accurate examination of waters. He extols 
very much the volatile hepar ſulphuris, diſ- 
tilled from fixed alkali; ſulphur, and ſal am- 
moniac; this inſtantly grows black, either 


with green or blue vitriol; hence he thinks 


that concealed ſulphur may be diſcovered 


© byvitriol; he obſerved that ſolution of arſenic 
grows black, and is precipitated by vitriol ; 


he alſo affirms that he was acquainted with 
a method of diſcovering common falt in 
water, without any evaporation, but he does 

thod (0) He can 
ſcarcely, in this caſe, allude to ſolution” of 


ſilver, as, though known before, it was then 
but little uſed, but afterwards began to be 


more frequently employed; for in the year 
1697 it was applied to this purpoſe by 
Nic. Valerius, a Swede, who in his travels 
examined the hot waters of Aix; and, be- 
fides the above- named ſubſtances, employed 
ſolutions of nitre, common ſalt, ſal ammo- 


| niac, and nnen laturni, the acids of 


HS | 


TS i) Hiilphers te Fe ont. ſoteriis 3 
(+) Apparatus brevis ad naturalem & 8 
Aquarum Mineralium Hiſtoriam, concinnatus in forma 


Epiſtolæ, Lond. 1685. 


nitre 
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nitre and ſea-falt, and ſpirit of Al ammo- | 
niac (2). 

About the beginning of the preſent 8 

tury other ſubſtances began to be uſed: 
the year 1699, D. Regis and Didier "=, 
ployed tincture of mallow- flowers, which 
is made red by acids, and green by alkalis 
(2). At the fame time Boulduc introduced 
lime-water, and vinegar of lead. Some per- 
ſon ſent to Aix by Burlet mentions with 
aſtoniſhment a filver cup, which having 
been kept for three days in the Bath water, 
became as it were gilded, a phznomenon 
long before known to Boyle, and by him 
aſcribed to ſulphur : it was afterwards ac- 
counted for upon the fame principle, by 
Homberg (m). 
In the year 1707, Burlet availed himſelf 
of ſolution of alum, paper tinged blue by _ 
turnſole, the fame paper afterwards red- 
dened by vitriolic acid, diſtilled vinegar, 
tincture of damaſk. roſes extracted without 
acid, together with ſome other ſubſtances. 


In the fame year too, Geoffroi ſubſtituted - 


broad open glaſs veſſels to the cloſe: retorts, 
which had been uſed until that tine. 
| - Befides, in 1726 and 1729, Boulduc em- 
wy ployed various other contrivances. Fot or in- 


0) Tentam. Phyſico Chim, circa, „ Aquas Thermal, 
Lugd. Batav. 1699. 


0 ) L'Hiſtoire de PAcad. des Scien, de 9 105. 
(n) Ibid, 0. £ 
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ſtance, until that time evaporation: had been 
continued to dryneſs, and the ſaline part of 
the contents again diſſolved ; but Boulduc 
thought it more expeditious either to ſepa- 
rate the ſtrata of the whole reſiduum, or to 
ſeparate the different ſubſtances, in order as 
they preſented themſelves during the evapo- 
ration, He alſo ſhewed the method of diſ- 
covering, by precipitation with highly-rec- 
titel ſpirit of wine, the ſalts contained in 

any water, without expoling it to heat (2). 

From hence it appears, that the principal 
precipitants at preſent known, were in uſe 
at leaſt from the middle of the ſeventeenth 
century; but if we examine the concluſions 
deduced from the obſervation of their effects, 
we ſhall be forced to acknowledge that they 
have been frequently unſatisfactory, and | 
often more or leſs falſe. .. 

It would be tireſome and uſeleſs to —_ 
the opinions of the antients concerning the 
3 matters found in water. 
Theophraſtus Paracelſus was of opinion, 
that all the ſpecies of earths with which he 
was ,acquainted, together with falts, bitu- 
mens, and certain metals, might be ſuſ- 

ded and carried about by that fluid: but, 
l. aſide theſe unproductive ſpeculations, 
we ſhall proceed to a period more advanta- 
geous to natural philoſophy. It has been al- 
 Feady obſerved, that alum was long ſuppoſed 


00 Mem. de Acad, 10 Paris, 1726 and I 
2 FE (2X 255 F | . to 
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to bo; preſent in waters; nay, D. Giure, in 


the year 1669, contended that the peculiar 
nature of acidulous water was not conſti- 


tuted by vitriol, but by alum, and a certain 


vein of ſoft iron, or, as he calls it, the ens 


primum of that metal. This, ſo far as re- 
gards the alum, was however ſoon contra- 


dicted by Du Clos.— At preſent, alum is very 


rarely found in natural waters. 

Du Clos at the ſame time ſpeaks of a 
certain ſalt, fimular to gypſum ; but Mr. 
Allen (o) was perhaps the. firſt who obſerved 
in waters a falt conſiſting. of vitriolic acid 
and lime, and which he calls ſelenite. By 
the word nitre nothing more was formerly 


underſtood, than natron, or mineral alkali, 


which Hierna-Gult obſerved: in the acidu- 
lous waters of Egra (p), and F. Hoffman 


afterwards diſcoyered in ſeveral medicated 


ſprings (q). The nature of this ſuhſtance 


was accurately een, by mn in *. 


year 1729. 
The ſal catharticus ann or more ro- 
perly, vitriolated magneſia, has been in high 


| eſteem at Epſom, from the year 1610 ; and 


in 1696 Dr. Grew publiſhed a ſmall treatiſe 
upon that ſubject; but, although it was 
fand in the waters of Scidlitz, ane 


. s. Hig, of Min. Waters of Great Britin, | 


M Brevis 88 Explorator, 
(4) Opera, tom. v. 


H 2 ns and 


E- "1/4 
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and at ſeveral other places, and was con- 


ſumed in great quantity, yet the true com- 
poſition of it remained unknown until the 


year 1755, when the celebrated Dr. Black (s) 


undertook the accurate examination of the 
nature of magneſia, the preſence of which, 


even united with fixed air alone, was a 


wards. ' diſcovered in ſeveral waters (7). 
 Glauber's ſalt is found in many ſprings, 
and is often confounded - with vitriolated 
magneſia. About the end of the ſeven- 
teenth century a new method of detecting 


common ſalt was diſcovered, although its 


_ taſte, and the form of its cryſtals, had been 

before that time generally conſidered ſuffi- 
cient for the purpoſe. 

In the year 1682 Liſter diſcovered lime i in 


Waters; and in 1752 Le Roy found ſalited 
lime in the laſt lixivium (v). Mar- 


graaf diſcovered ſalited magneſia in 17 59 (2) 
and F. Home nitrated lime in 1756 (x). As 


vitriolated water ſtrikes a black colour with 


3 and as moſt acidulous waters poſſeſs 


that property, it was immediately ſuppoſed 


that ſuch waters contain a vitriol: Theo- 
phraſtus Paracelſus ()) imagined he had put 


og matter beyond doubt ; but others who, 


15 Edin. Ass, tom. ĩi. 
(t) Acta Stockh, 1773. 
| a Mem. de P Acad. de Paris. 
. ) Mem. de I' Acad. de Berlin. 


x) Experiments on Bleachin W . 
77 De Thermis. * N 
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| by evaporation, in vain attempted to obtain 


ſtals of vitriol, began to entertain doubt 
of the fact, yet by different ways endea- 
ond to get rid of the difficulty: Some 


: alledged that theſe waters contained neither 


iron nor vitriol, but a ſoft ore, or as they 
called it, an ens primum of that metal — 


N others had recourſe to a volatile vitriol; &c. 


In the beginning of this century F. 


Hoffman attempted to eſtabliſh a new theory 
of mineral waters, denying that there was in 


the acidulous waters any true and actual 


| acid; he grants indeed, that an acid vapour 

does exiſt, which, together with a certain 
elaſtic etherial principle, which he calls ſpi- 

_.- ritus mundi, conſtitutes the ſpirit and life of 
the medicated waters; but he conſiders this 


as volatile, and therefore eaſily diſſipated. 


On the contrary, he inſiſts that the acidu- 


lous waters are alkaline, becauſe they effer- 
veſce with acids, and change the colour of 
ſyrup of violets to a green; theſe are marks, 


however, which we know to be ambiguous 


(F v11.). As we are not acquainted with 


any alkali but ſuch as has. paſſed through 


fire, and as alkalis are conſequently conſi- 
dered as the products of fire, many perſons 


denied the poſſibility of their exiſtence in 
Waters (z). Hoffman wo thinks that 
| the alkali HSI from 


A wa) OT 


2 


(5) Geenen, „ 
5 H 3 Which, 
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which, according to the degree of its ſub- 
tlety, would form with lime an alkalis 
either fixed or volatile; — Henckel thinks 
the alkali derived from common ſalt, though 
be ons he is ignorant how its aid can be 
EF eine. 5 
At length Dr. Seip (a) gave an  elryilatia« 
tion, which was thought to remove all the 
difficulties compleatly; he, with many of 
the ancients, ſuppoſes that the genuine 'mi- 
neral ſpirit is the volatile vitriolic acid; but 
as the ancients (from the ſudden change 
which the water undergoes on expoſure to 
air) concluded that this volatile ſubſtance 
flew off, he, on the other hand, contends 
that the ſubtile acid which had formerly 
been united with iron, now forſakes the me- 
tal to unite with the alkali, which in the 
ſubterrantous caverns could not exert its 
ſuperior attractive power; and hence it is that 
the remarkable change which acidulous wa- 
ters undergo when raped to the air, takes 
3 Place: this ſpirit, he thinks, may be again 
=. expelled by diftillation, and then obtained in | 
its pas "he, form. How far this explanation 
is agreeable to truth, will be ſeen (VIII.) 
In the year 1748 Dr. Springs field (2 de- | 
_  livereditas his opinion, that air was the ef- \ 
fective cauſe by: which the contents of os 5 6 


f a) Beſchreibung ter ee e Mineral wake, | 
17 


KG 251 Medicum ad Aquas Spadanas. 22 
| | ſubtile 


— 
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ſubtile waters were kept in a ſtate of perfect 
clear” ſolution, beeauſe the departure of air 
always occafions a turbidneſs and preei- 


pitation; and this opinien Was afterwards | 
further confirmed; for, in the year 1 55, 


Venel's Cortidncn tales on Seltzer Water 


were publiſhed ; in which, by very convine- 
ing arguments, he ſhews 8 the volatile 
ſulphureous acid is not the true mineral ſpi- 
rit, which on the contrary he eontends is no 
other than the air ĩtſelf; and he demonſtrates 
theſe propoſitions by arguments both analyti- 
cal and ſynthetical (e); and, although he did 


not arrive at the truth altogether, it muſt yet 


be confeſſed that he came nearer to it than 
any one before his time: he alſo attempt 
ed to prepare Seltzer water artifieially. 


It is to be lamented that this very acute 


chymiſt, who ſuperintended the examina- 


tion of the waters in France, did not pub- 


liſh any thing more upon that ſabje& bes 

fore his death. | i 
It is at length ſhewn, by incontrovectible 

experiments, that the genuine mineral ſpirit, 


which gives character and life to the cold 


mineral waters, is altogether the ſame with 

that fluid which is now called fixed air : 

this be? is common to the Seltzer, 8 
ytmont waters; but different ſalts, in 


— proportions, determine the — 


ferent e of theſe waters. 


? ' 


. M. der Se. Eu, 95 


/ 


104 or Tur ANALYSIS OF WATERS. 


Hence water, by bare impregnation with 


: "Gxed air, cannot properly be called either 


Seltzer, Spa, or Pyrmont; nor can he be. ſaid 
to underſtand the artificial preparation of 
theſe waters, who merely knows the me- 
thod of ſaturating water with fixed air.— 
The particular quantity of the different 
ſalts which conſtitute the peculiar nature 
of each, muſt alſo be known. The vapour 


which is found in hot baths conſiſts 


ſometimes of the aerial acid, as in the 
Caroline waters of Bohemia, but is fre- 


quently of a different mature, as we ſhall ſee 
hereafter. 


In the year 17 51, at Upſal, ſeveral. per- 


| ſons made uſe of waters artificially prepared, 


which exactly reſembled the natural waters 


of Seltzer, Spa, and Pyrmont, not only as 


to. the volatile part, but as to the entire con- 


_ tents (d ); and the uſe of theſe waters after- 


wards obtained through moſt of the n- 


ces of Sweden. 


In the year 1772 Dr. Prieftly publiſhed 


2 2 bock at London, in which he taught how 
water might be ſaturated with the fixed air 
expelled from chalk by vitriolic acid. — 
Mr. Lane had before employed fermenta- 
tion for the ſame ic de with the addi- 


tion of iron, by which the water became a | 


ee. 


: > (4 Ver ; Acad, Handl. ) n= 


; 
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The hepatic vapour, rid which many 
38 baths are impregnated, has occaſioned 


much perplexity, becauſe ſulphur cannot 


artificially be obtained from them, though 
it ſublimes ſpontaneouſiy, as at Aix. — Of 
thoſe who have laboured in this field it ig 
ſufficient to name Charles Lucas, Who yet 
did not ſucceed (e). At preſent the myſ- 
tery is unfolded (S Iv. VII. p. vIII. z.) 
Finally, I ſhould mention, that the know- 


ledge of the heterogeneous matters con- 


tained in waters, lately acquired, has ex- 
cited many to undertake a claſſification of 
waters, according to their contents. On 
this principle the celebrated Profeſſor 8it J. 
S. Wallerius, publiſhed, in the year 1748; 
his Syſtema Hydrologicum (7) —F. A. 
Cartheuſer, in 1758 (g), publiſhed a work 
of the ſame kind; as did alſo Mr. Monnet, 
in 1772 (5); not to mention thoſe who, li- 
miting their reſearches to the waters of cer- 
tain countries, have not treated the en 
at large. 

The nature h the preſent Work: doen fot 
permit me to ſpend any time in relating 
the ſeveral diſcoveries of the moderns, which 
have led the way to a compleat examination 
of waters; ban cheſe whe to 0! be: der 


„ 


0 Eſlay-on Waters. Lond. 1756 
: 10 7) Wattu-Riket. ad Fi in. comparet beols Tuned. 4 


Aquas examinand. 


(g) Rudimenta H arol. Syſt. Fr. ad. V. 1 
t Nouv. * ologie, 258. | 3 758, 
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in the modern books. Let the candid and 


fkilful judge whether the demonſtration of 
the acid nature of fixed air, the ſolution of 


chalk and magneſia in water, by means of 
that ſubtile menſtruum, and the analyſis and 


| 2 of Seidte nutz, Seltzer, Spa, and 


nt eee a contributed ny thing 


to that "PPE? 


8. I 1. The Examination Tz W, aters 2540 ne- 
, eee 
. conſidered by itlelf, and for Catia 


any heterogeneous mixture, is, as far as con- 
jecture can reach, always of the fame na- 


ture; but, during its paſſing over or pene- 


trating-various ſtrata, it is loaded with he- 
terogeneous matter, more or leſs, according 
to circumſtances; very ſubtile powders being 
partly mechanically ſuſpended in it, and 
partly united intimately with it, in the way 


of chymical ſolution: hence no water is 


ever found upon the ſurface of the earth in 
a ſtate of perfect purity; nay, even rain and 
ſnow- water, although elaborated by the pe- 


culiar powers of nature from the moſt ſub- 
tile vapours, with a degree of perfection in- 
imitable by art, theſe, I fay, though col- 


lected with all poſſible care, are yet found 
variouſly contaminated, according. to the 


ſeaſons of the year, the OR and other 


mungen, 


The 
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The heterogeneous particles Which was 
ters contain differ with reſpect both to qua- 
lity and quantity; hence it is that ſome are 
nt =o the uſes of life, others unfit, noxious, 
or even ſometimes mortal ; while others are 
found extremely efficacious in curing, or at 
leaſt in alleviating diſtempers. The medi- 
cinal waters differ very much in power, ac- 
cording to the quantity and quality of the 
particles contained in them; hence fame 
which experience ſhews to have been em- 
ployed with the beſt ſucceſs in certain caſes, 
in others may prove either inert or noxious, 
In the brewing of malt liquors, the baking 
of bread, the boiling of pulſe, the waſhing 
and bleaching of linen, the dying of dif- 
ferent ſubſtances, the preparing of hides, 
Kins, and paper, and in a number of other 
arts, the quality of the water employed is of 
ſo much conſequence, that, unleſs one be 
Choſen fit for the purpoſe, the whole proceſs 
fails. Water is uſed in conſiderable quan- 
tity in the preparation of food, and always 
conſtitutes the greater part of our 2 
inſomuch that if we allow one kanne 


diem to each adult, our calculation will ra- 
ther fall ſhort, than exceed. 5 


_ _ . Hence it readily: pe How! BYfancit 


of pernicious heterogeneous matter, thoug 
fmall, being daily accumulating, may ſoon 
lay che foundation of numberleſs diſeaſes. 
From what has been faid, I believe it is 
ſufficiently obvious, that the analyſis of wa- 
"oj ters 


= 


— , 
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ters is highly neceſſary, not only as a ſpe- 


culative branch of natural philoſophy, but 
as ſubſervient both to public and private ad- 
a re <7 rom thence we are enabled, 


1ſt, To chuſe the pureſt water for inter- 
nal uſe. 
2d, To avoid es as is either unfit or 
- moriq us, 
ae To form a proper judgment con- 
cerning ſuch as are uſeful in medicine. 
Thus, if long experience has ſhewn 
the efficacy of the water in a certain 
fountain, and if at the ſame time the 
contents of that water be known, we 
are enabled to anticipate the experience 
olf years, and inſtantly to form a judg- 
ment concerning the virtue of ye 
waters, which exactly reſemble i 
. ©, their contents the water whoſe * | 
ties are already eſtabliſhed. 
Ach, To ſelect ſuch waters as are beſt 
adapted to the ſeveral arts and manu- 
factures. 
th, To amend the impure (in ſcarcity 
of good water) and to ſeparate from it 
thoſe heterogeneous particles which 
" chiefly impede its uſe. _ 
th, To imitate ſuch as are celebrated 
Tor extraordinary virtues, if a ſufficient 
quantity of the natural water cannot | 
_— be had. 
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$ 111. An accurate Analyfis of Mater ir 7500 5 


confidered as one of the moſt di Peult Pro- | 
bleme i in Cm N. 50 2 
In proportion as an n nr 4 
ſmaller part of a compound ſubſtance, the 
more difficult it is to diſcover that in 


dient, becauſe it is the more inveloped A | 


hidden, —By means of fire we ſometimes 
diſcover eee part, and even ſometimes a a 
ſmaller proportion ;—but in the analyſis of 


waters it is often ee to detect wee, 


nay rede · 


When the ſubſtance comming i is was only 3 


ſmall, but alſo compoſed of different in 
dients, the ſeparation becomes ſtill ' more 


difficult. Sometimes the heterogeneous 
matters in water amount only to 455, yet 


this is found to be compoſed of ſix, ſeven, 


or eight different 1 mixed toge- 
ther in ſuch a manner as to be eaſily con- 
founded; it is, notwithſtanding, neceſſary | 


'to determine the n and ene, of 


each. 

Add to this; that fame of the ao 
are ſo ſubtile as to elude the ſenſes, or ſo 
volatile as to fly off imperceptibly ; ſome 


of the principles alſo are decompoſed during 
the examination—hence they require to be wy 


Ret by peculiar contrivances. 
It may be thought that the — of 
a er "OE" in a kanne will not eſſen- 
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a tially alter the peculiar virtue of the wa- 
ter; but experience ſhews the coptnery. very. 


clearly. | 
Theſe citcumftances: will ſerve. +. ſhew 


the difficulty of the queſtion before us, 


even to thoſe. who are. altogether igno- 
rant of chymiſtry.— And perſons. who are 


even more than ee ſkilled; in that 


ſcience, muſt exerciſe peculiar addreſs, in 


order to perform the neceſſary u 
with ſufficient accuracy. We can by no 


means therefore imagine, that powder of 


galls and ſyrup of violets are altogether 


ſufficient for this purpoſe. 


I ſhould now proceed to deſeribe the me- 


eee found moſt convenient in con- 


ducting this proceſs; but it will be ad- 
vantageous, previouſly to know what hete- 


rogeneous een are 9 50 found in 
cn waters. 


rally found m Waters. 


Very minute particles of flint, lime, mag- 
neſia, and clay, are ſometimes found me- 


chbanically Asked in water. The argil- 


laceous particles obſcure its tranſparency, 


and render it of an opal colour; the others 


occaſion variations which are leſs obſerva- 
ble, becauſe the ſubtilty of their particles 


and the ſurrounding water render them 
N All theſc ſubſtances, when 


2 


* 

i 

7 „ fs 14 
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ſufficiently comminuted, acquire a ſurface ſp 
large, in proportion, to. their weight, that 
the friction neceſſary to be overcome in 


their deſcent becomes ſuperior, or at leaſt 


equal, to the difference of ſpecific gravit 

between the particles of the earth and thoſe 

of the water, which is the force with Which 

the earthy particles tend to the bottom; 

and ſo long as this equilibrium takes place, 

the particles, once en in the water, | 
will remain ſuſpended, 

But various. ſubſtances. are n Sos * 
with water, and with each other, much 
more intimately, that is, by means of chy- 
mical ſolution—theſe are now to be enume- 
rated, and to each we ſhall ſubjoin à re- 
ference indicating the place, in abs follow- 


ing pages, where the ſpecific nature- and 
quantity of each of them are ee 4: 


treated f. 

Pure air is . in neſt waters, in in 
the proportion of about one cubic inch to a 
kanne; this, when expelled by boiling, or 
by the air-pump, is. gradually recovered 
from the atmoſphere (VII. s; VIM. A, Be) 

Aerial acid alſo. is found i in every water, 


but in very unequal quantity, from v of 
the bulk of the water, to a bulk equal to that 


of the water itſelf. This, as Nell as the 


pure air, by its dilatation under the receiver, 
a produces a number of bubbles it eommu- 


nicates to Water an agreeable, pungent, and 
| en 


72 : % 
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refrigerant flavour (vi, A, B, C; vrI. As F, 
K s VIII. A, B, & of}: 
' Inflammable air ſometimes. flies wn 1 
waters; this ſpecies of air, however, 
is not united with the water, but riſes 
from the bottom, = is ee at the 
Wee 

be other acids, in a Bape ſtate, are 
only found in waters accidentally G. c; 
II. A, H; vIII. D.) * 

Vegetable alkalt is rarely Suns in waters, 
and almoſt always in combination (v1. c, 
vII. B, 0.) ſometimes vitriolated or ſa- 
lited, but more er erer 8 7 2 B, 
15 253. 

i” TPP l Paw of ten occurs, 
Sther' acrated, vitriolated, or falited ns 
＋ N. u 1, 2 3-) | 

"Volatile altali is ſometimes preſent, pro- 
| bably communicated by putrid vegetable 
or animal Es 2 B, C; vil. B,'C3 
III. r. 3 

- Terra oudereſa' is Water decken 
found united with marine acid (ones F,L; 
x. D, 6; XI. B, 4.) | 

Lime frequently occurs erin, wvtHol- 
Kee; ne or rr (II. 65 *. v5, 
XI. A, o. ) | 

 Magnefia is not 5 B gdestliy found; 
ge ſometimes it occurs either aerated, TY 
triolated, 11 or 1 e 1 l. 


, 4) 9 75 . 


Vitriolated 
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Vitriolated clay (i), or alum, is rarely found 
5 in waters (v1. C; VII, NI X. D; XI. B, 4.) 
Among the metals iron is moſt frequently 
| diſcovered i in waters, 2 that, aerated, (v1. 
7; VII. D, E X. 4.) vitriolated, or 
ſometimes perhaps alited (2, N, 06); : 

Manganeſe has not yet been found, Sor 35 
falited, although it may poſſibly be diſco- 
vered aerated or vitriolated (vi. F x. p, 4; 

XI. I 
Copper has only been found vitriolated 
(VI. A, t 1, „ . | 

Arſenic very rarely, and i in n the form of a 
calx (KI. , 35. 1 

Extracts from . and i ſub- 
ances, with which water, paſſing through 


ſtrata containing ſuch bodies, is ſometimes : 


contaminated. | 

Somewhat of an briatie nature is alſo 
found, eſpecially in. hot waters, and ſome- 
times pero in cold chalybeate waters ; but in 
general it is ſo ſubtile that it inſtantly flies 
off in the open air, and manifeſts itſelf no 
other way than by its ſmell. (vi. B.). A ge- 
nuine hepar is rarely preſent, although it is 
fallaciouſly. indicated by an hepatic vapour, 
conſiſting of ſulphur reſolved into the form 
of vapour by means of phlogiſton and the 


(i) An inge nious Engliſh - phyſician has detected an 
8 ſalt, which one ſhould ſtill leſs expect to find in 
water. , He has met with muriated or ſalited clay in Ne- 
vil Holt water, which has long baffled the attempts of 
| kid, by analyſe it, NOW bm 14 155 not been pub- 

E 1 
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matter of heat; as is clearly demonſtrated i in 

the Treatiſe on the products of ſubterra- 
neous fire. The met da of ſeparating the 
ſulphur in its proper form wn be explained, 
en 5X) 

I could not diſcover any certain ſigns of 
Bituminous oil, it being immiſcible with water, 
unleſs by means of an alkali. Petroleum, 
agitated with diſtilled water, feparates again 
upon ſtanding. It muſt be acknowledged, 
however, that the water, even after the moſt 
careful filtration, ſtill retains a ſtrong bitu- 
minous ſmell; yet nitrated mercury oc 

ſions no precipitate (v11. p.) 

'Theſe heterogeneous matters are never 
found all together, but are more or leſs nu- 
merous in different waters. Thus ſome of 
them are contained in atmoſpheric waters ; 

others in thoſe found on the ſurface of the 
earth; and, finally, others in ſea-water. 

Snow-water contains a ſmall quantity of 
falited lime, together with ſome flight veſ- 
tiges of nitrous acid; this water, when 
newly melted, is totally void both of air and 
of the aerial acid; ſubſtances which are 
found, in greater or leſs quantity, in almoſt 
all other waters: — and hence it is, perhaps, 
that ſnow- water is noxious to animals. | 

Rain water is generally contaminated 
with the ſame ſubſtances as the former, but 
in greater quantity: it is obvious that theſe 
waters, while ſuſpended in the air, muſt 
—_ collect and abſorb * various heterogeneous 
i | | | 10 matters 
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matters with which the atmoſphere abounds; 
and therefore can. never be obtained” pure. 
Immediately after long-continued rain or 


ſhow, theſe waters are found leaſt loaded 85 


wine ene matter. 
Spring- water, when of the pe kind: 


contains but little heterogeneous matter, 


otherwiſe we find in it aerated lime, ſalited 
lime, common falt, and ſometimes a ſmall 


quantity of alkali; Tho ſprings which” 


are called mineral alſo contain gypſum, 


aerated and vitriolated Ds vitriol, 


acrated 1 tron; cc. 
 River-waters are often ſo much purified 


by their motion as to contain nothing more 
than aerated lime, common ſalt, and ſome- 
times a little alkali. Theſe are generally 
lighter than fpring-waters, and the more 
pure, in proportion to the rapidity of their 
courſe, and the hardneſs of the been over 


Which they run. 


Mell waters, beſides a large an if 


the above-mentioned ſubſtances, often afford 8 
gypſum and nitre. 


Lake-waters are leſs clear than any 25 
the former, they are alſo heavier, and de- 
poſit ſpontaneouſly ſome earthy ſediment: 


they ſometimes contain all the ſubſtances 


above recited ; and beſides, are generally vi- 
Marſh-waters have leſs motion, and there- 
fore are leſs clear, more heavy, and more 
vitiated by extractive matter; hence they ge- 
Fo HE | 
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nerally exhibit ſomewhat of a yellowiſh 


brown colour. 
Sea-water contains common Ge: vitrio⸗ 


lated and ſalited magneſia, gypſum, and a 


conſiderable quantity of the putrid extract, 
which is generated partly from the innu- 
merable crowd of animals which there live, 


die, and are decompoſed; and partly is there 
collected by falling into it from the earth. 


In examining the products of ſubterrane- 


ous fire, I have particularly enquired whence 
| theſe heterogeneous matters, and the diffe- 


rent ner of heat in waters, are derived. 


| ig 


; v. We ater may be mind in two poser 


ways, by Precipitants , or by Evaporation. . 
We attain the knowledge of the hete- 


rogeneous matters in water chiefly by two 


methods, by precipitants, and by evapora- 


tion. Precipitants are ſubſtances, which, 


on being added to waters, either immediate 


ly, or after ſome ſhort time, by altering 
their colour or diſturbing their tranſ a- 
rency, ſhew the heterogeneous matters they 


contain. Theſe, for the purpoſe of expedi- 


tion, are very commodious, but they do not 


afford an accurate deciſion, eſpecially when 
the queſtion is concerning quantity. The 


weight of the precipitate may often, indeed, 


be of conſiderable uſe even in that view, as 


ſhall preſently be ſhewn, though it has not 


my been e for that ee *R 
1 


* 
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The other method conſiſts in ſeparating 
the contents by nay tor and cryſtal 
zation. 

When there is time fuieiciity ma we with 
to examine a water very accurately, both 
theſe methods ſhould be employed, as they 
reflect mutual light upon each other, and 
the precipitants indicate the proper method 
of conducting the evaporation. 

Finally, in order to form a right cds 
ment, we muſt confirm our analyſis by 1yn- 

_ theſis. * For this purpoſe the pureſt ſnow- 
water, gently diſtilled, and freed from em- 
pyreuma by ſtanding in the open air, ſhould 
be employed; and when the heterogeneous 
matters which have been diſcovered are ad- 
ded in due proportion, the artificial water 
ſhould be preciſely like the eg in oY 

| circumſtance. | 


F v1. The Phyjal Walt fo be ne 


In forming a judgment of the nature of 
; waters, their ſenſible qualities afford no in- 
- conſiderable aſſiſtance. 
= (A) The fight is capable of reren 
many circumſtances of eonſequence. 

A clearneſ equal to that of cryſtal indi- 
cates great purity. On the contrary, muddi- 
neſs, and a brown colour ſhew plainly that 
heterogeneous matters are ſo groſsly mixed 
with the water as to obſtruct the paſſage of 
the rays of gate” When the bottom 1 1s _ yy 


* 
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or mud, the water is never perfectly clear; 
© but when it runs over ſand it is in general 
extremely tranſparent. 
Good water is entirely without colour, 
burt it does not thence follow that all colour- 
leſs water is to be conſidered as good. A 
brown colour, verging to red or yellow, is 
found in dull ſtagnant waters; it is ſome- 
times occaſioned by iron, ſometimes by pu- 
trid extractive matter, and ſometimes, per- 
haps, is derived. from ſome unctuous ſub- 
ſtance.—A. blue colour indicates vitriol of 

copper; a green, martial vitriol, &c. 

If the water, upon agitation, emits a num- 
ber of airy bubbles, a e of aerial 
| acid 1 is indicated. 

(3) Good water has no fell. — Such 

as abounds with the aerial acid diffuſes a 
ſubtile and penetrating odour ; ſuch as con- 

. tains any portion of hepar ſulphuris yields 
a ſmell reſembling that of putrid eggs or 
fired gun- powder. — Stagnant and corrupted 

Waters have a putrid offenſive ſmell. 6 

(e). Water is the better, in proportion as 
it is the more compleatly void of taſte; yet 

a palate which is delicate, and accuſtomed 
to' the taſte of waters, will diſcover ſome 

difference even among the pureſt.— Aerial 
acid occaſions a gently pungent aceſcent 

taſte ;— a bitterneſs accompanies Glauber's 
ſalt, nitre, vitriolated, nitrated, or ſalited 
magneſia; as alſo nitrated or falited lime; 

—2 flight auſterity proceeds from wt or 
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gypſum — a ſweet aſtringency from alum 


— a ſaltiſhneſs from common ſalt a lixi- 


vious flavour from alkali—an æruginous one 


from copper —and an inky one from iron. 
() The ſpecific gravity lays in ſome de- 

gree a foundation for eſtimating the quan- 

tity of heterogeneous matters contained in 


— 


water; but cannot always determine the 


matter with accuracy, becauſe, in ſome in- 


ſtances at leaſt, a mutual penetration me 
take place. 


It is, however, in general true, that tbe 


lighter waters are more pure than the 


heavier; and for determining this point 


on 


an hydroſtatic. balance, and a good acrome- 


ter, are peculiarly convenient: but if theſe: 
inſtruments are not to be had, an ordinary. 


balance may be ſo managed as to compare 
the weight of diſtilled, or very pure ſnow- 


water, with that of other waters; this is 
done by means of a glaſs veſſel with a nar- 
row neck, which is to be filled with water 
to a certain mark, and exactly weighed. 
The larger this veſſel is the better — but 
one containing a quadrans (&). or two, is 
generally ſufficient ; for greater. quantities 
require large weights, which are leſs accu- 


rate. 


Finally, in whatever way theſe experi- 
ments are made, on waters cee muſt 


44) The Kanne contains 8 quadrants of which each . 


contains 124 Swediſh inches. 
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1 be of the ſame temperature, derer the 
0 | 1 concluſion will neceffarily be fallacious. 
TT . .x) In the examination of waters, the tem: 
perature ſhould be determined by an accu- 
rate thermometer, and the following parti- 
culars obſerved :—whether the temperature 
of the water under examination is the ſame 
throughout the year; or whether it follows 
the changes of the atmoſphere— whether it 
freezes in winter whether the hot waters 
form any depoſition during refrigeration 
and whether, in conſequence of cooling, 
their ſmell and taſte oye faint, or go 
W 
() Local Sireduſtances are by: no means 
to be neglected; to theſe belong the ſituation 
of the water, with reſpect to its geography 
both political and natural, and the eleva- 
| tion and properties of the ſurrounding ſoil. 
I᷑) be quantity of the water ſhould alſo be 
| _ obſerved—whether it remains the ſame at 


| all ſeaſons of the year, or is obviouſly de- 
FF pendent upon dry weather and rain —-whe- 

i ther it is ſtagnant—whether it runs ſwiftly 

vr flowly—what quantity flows from the 
n ſpring in a given ſpace of time how ue 
= 3 - veins the ſpring conſiſts of, &c. . 

= - Whether the water depoſits in its bed a 
= ſaline, an earthy, an æruginous, or an ochry 

1 ſediment— whether bodies lying in it are 
covered with a cruſt whether ſaline efflo- 

reſcences are to be found in its neighbour- 

hood—whether, i in the channels and caverns 
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through which it paſſes, ſulphur i is ſublimed 
whether it iſſues gently, or burſts: n 
with a ſort of ebullition, &. 
It is alſo proper to bleu ekichas a 
vegetables grow in the water, and What 
and n any animalculæ live i in it. 21; 7 


«4-4 4 


8 VII. The principal Precipitants : „ 
(a) Tincture of turnſole is obtained fold 


the pigment called lakmus, encloſed in a 
clean linen cloth, and feeped in diſtilled 


water. This water ſoon aſſumes a blue co- 
jour: but, when viewed againſt the light, it 
ſhews a violet tinge. If water be e 

added, the reddiſh tinge is diminiſhed, and 


at laſt entirely diſappears. . This tincture is 


capable of detecting the moſt minute particle. 
of diſengaged acid. 1 inſtantly growing 
red. A ſingle grain of highly concentrated 
vitriolic acid communicates a viſible =Y 
tinge to 172,300 grains (/), or 408 cubic 
inches, of the blue tincture. . 

In theſe experiments the ſame glaſs veſſel, 
or at leaſt veſſels nearly fimilar, ſhould al- 
ways be employed ; for a ſmall difference in 
the diameter of the containing veſſel will 
occaſion a difference in the colour of the 
tincture, when viewed with the rays of lighit 
paſſing through it: — The veſſel which 
1 make uſe of in theſe experiments is 


( I) The Swediſh apothecaries pound conſiſts of x: 12 
ounces, and en ounce of 480 grains, 


880 e cylindrical, 
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_ eylindrical, and 17 decimal (m) lines in 


diameter. . 
Paper tinged by atdrared tinflure of . 5 


ſole, with a little ſtarch boiled in it, is in 


certain caſes more readily changed ;—a paper 
thus prepared, dipped into diſtilled water 
containing 12 grains of highly concentrated 
vitriolic acid to the kanne, and inſtantly 


taken out, is found to be red—and this ſame 


paper, after being made red by diſtilled vi- 


negar, ſerves to diſcover alkalis, by recover- 


ing its blue colour more or lefs compleatly. 


The preſence of an alkali may, to a certain 
degree, be diſcovered by. means of the blue 


paper—its blue colour being heightened by 
the alkali. Diſtilled water, containing 40 
=_— of cryſtallized ſal ſodz to the kanne, 

ſtores the blue colour to the paper red- 
dened by vinegar, and a much ſets quan- 


tity of alkali renders the red bo: ya ob- 


ſcure. as 

We muſt not, e.. be without the 
tincture itſelf, as being more ſenſible than 
the paper. Thus, water ſaturated with 
aerial acid, does not change the colour 


of the wa yet one part of ſuch water 


makes about 50 parts of the tincture diſ- 
tinctly red; nearly the ſame effect is pro- 


_ duced by a fingle grain of highly concen- 
- trated vitriolic acid, mixed with 3-44 5 grains 


wo The Swediſh foot conſiſts of 10 by and n 
of 19 lines. 
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of diſtilled water; therefore, ſuppoſing the 
ſpecific gravities of | diſtilled water, con- . 
centrated vitriolic acid, and aerial acid, to 
be, reſpectively, as 1, 2, and 0,0018, we 7 
can in ſome meaſure compare the forces 

of theſe acids; for, upon calculation, they are 

found to be in equal weights, as 3,445 to 

555, or as 64 to 1—and in equal bulk as 
6, 890 to 1. | N 

() The watery tincture of Brazil wood is 

red, but readily takes a blue colour from 
alkalis ; paper ſteeped in this tincture, with 

a little ſtarch boiled in it, is alſo red, and is 
equally fit for the preſent purpoſe; we may 
therefore diſpenſe with the tincture, the ap- 
plication of which is more troubleſome. 

One grain of newly cryſtallized ſal ſodæ, diſ- | 
ſolved in 4,295 grains of water, or (which 1 
is the ſame) 10 grains in a kanne, changes 

the red coloyr of this paper to a blue, faint 
indeed, but eaſily diſtinguiſhable ; nay, an 
experienced eye will perceive the change, 

even though there be no more than ſix grains 
f to a kanne. | 5 
mW Acids induce a yellow colour upon paper 
1 tinged by Brazil wood, and reſtore imme- 
diately the original red colour to the paper 
which has been made blue by alkalis. 

(c) Watery tincture of turmeric is more or 

leſs changed to a brown by alkalis : paper 
tinged, as in the former caſe, by this tinc- 

ture and ſtarch, poſſeſſes the ſame property 
with the foregoing ; ſo that the tincture may 
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e beaipenged with. A fngle grain of newly 
il = cryſtallized ſal ſodæ, diffolved in 859 grains 


__ of diſtilled water, communicates to it the 
= property of manifeſtly obſcuring the yellow 
colour of the paper : hence a kanne of water 
will not produce the ſame effect, unleſs it 
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is contains 49 grains of that alkali—acids ren- 
[| der the yellow colour ſomewhat paler—vo- 
i  HIatile alkali produces changes upon all theſe 
1 apers, but theſe changes are very fugitive. 
1 All theſe precipitants may be advanta- 
1 geouſly employed; the firſt, chiefly for diſco- 
WM vering acids, and the two laſt for alkalis ; it 
vl |: is true, indeed, that the blue of the turnſole, 
1 when changed to a red by acids, may ſerve 
1 to diſcover alkalis, ſo that the papers tinged 
in by turmeric and Brazil wood may ſeem un- 
me : neceſſary; — but we muſt obſerve that the 
| 4 latter of theſe two exceeds all other teſts 
1 in ſenſibility, ſo as even to diſcover cer- 
1 tain earths diſſolved in water by means 
! of aerial acid, ſuch as terra ponderofa, lime, 
1 and magnefia. As to the former, it is in- 
| | | deed more flow, but by this very ſlowneſs it 
1 indicates in ſome degree the relative quan- 
1 tity; and befides, when it is neceſſary to 
Lu obſerve the change of colour occaſioned by 
| = alkalis by candle-light, the effect upon tur- 
1 meric is more diſtinguiſhable. 
= - * Syrup of violets, therefore, is by no means 
| —_ nevefary, eſpecially as, 1ſt, we can ſeldom 
1 have any genuine, at leaſt in Sweden; 2d, 
» this ſyrup e acquires a red 
11 N colour 
| | f | | 
: - 
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colour by fermentation; and 3d, it 1s render- 
ed green not only by alkalis, but by iron; 
which renders any concluſion drawn from 


thence ambiguous (2). 


The general rule, namely, That blue ve- 
getable juices are made red by acids, and 
green by alkalis, is liable to two exceptions 
already known; viz. lakmus is rendered 
more intenſely blue by alkalis, and indigo 
diſſolves in vitriolic acid, without any change 
of colour. The blue juices of different ve- - 
getables are unequally affected by acids and 
alkalis; a circumſtance which demands a 

(n) It may be doubted whether the reaſons here alledg- 
ed are ſufficient to juſtify the learned Profeſſor in Pu, 
ling ſo contemptuouſly ſyrup of violets from the place that 


it has ſo long held in the claſs of reagents. For, 1ſt, we 
are taught by chemical writers how to diſtinguiſh the. ge- 


nuine from the ſpurious ſyrup, viz. by ſolution of corro- 


five ſublimate, which changes 3 to a green, while 
it reddens the latter. 2. It is hot eaſy to be miſled by 
the alteration produced by the ſpontaneous fermentation, 
becauſe the experimenter cannot fail to perceive that be- 
fore-hand. 3. He who has once compared the green pro- 
duced by iron with that produced by alkalis, will eaſily 
be enabled to diſtinguiſh them on every future occaſion; 
the latter being a lively and pleaſant tinge, the former 


a yellowiſh dirty hue. 4. When certainty,” ſays M. 


de Morveau, can only be attained by the coincidence of 
many reſults, this additional inſtrument, which in ſome 


, Caſes ſhews properties different from other analogous 


reagents, ought not to be entirely thrown afide,” 

M. Neuman and the Count de Saluces, adds the 
ſame judicious annotator, * have obſerved that ſyrup of 
violets paſſes from green to yellow when the alteration 


has been made by alkaline liquors, but continues green 
when the change has been. produced by neutral ſalts.” 
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ſeries of experiments, in order to aſcertain 
the relative power of theſe falts. Pure 
aerial acid does not exert its power, ex- 
_ © cept upon tincture of turnſole; —diſtilled 
vinegar changes ſyrup of violets, but has no 
effect upon the blue paper uſed for covering 
ſugar-loaves, which yet is made red by the 
ſtronger acids; and ſo of the reſt, —Beſides, 
determined weights of vitriolic acid and of 
alkali ſhould be ſucceſſively mixed with 
different quantities of water, and their va- 
rious effects upon the vegetable juices ac- 
curately noted. Thus, from a compariſon 
of their effects, the quantities of acids and 
alkalis, which are at preſent unknown, might 
in ſome degree be determined. But this 
uſeful inveſtigation requires a long train of 
experiments. F 
( , 4 ſaturated tincture, extracted by 
ſpirit of wine from powdered. galls : the 
watery tincture may alſo be employed, but 
it ſoon grows mouldy,—By this tincture 
iron is diſcovered, being ſlowly precipitated : 
—if the quantity of metal be ſmall, the 
precipitate is purple; if large, black. Diſ- 
tilled water, containing three grains of cryſ- 
tallized martial vitriol in the kanne, upon 
the addition of a ſingle drop of this tincture, 
grows diſtinctly purple in leſs than five mi- 
nutes. Vet three grains of martial vitriol 
contain no more than - grain of iron. 
(E) The pblogiſticated alkah, as it is com- 
monly called, is beſt prepared from four 
Str © N parts 
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parts of Pruſſian blue, boiled with one part 
of alkali in a ſufficient quantity of water. 
The clear liquor, ſaturated with an acid, 
muſt then be freed by filtration from the 
| ſmall portion of Pruſſian blue which is 
ſeparated: — This preparation is extremely 
well adapted for diſcovering the ſmalleſt 
portion of iron. Diſtilled water, containing 
in the kanne one, or at moſt two grains of 
green vitriol, on the addition of a fingle 
drop of this lixivium inſtantly ſhews a 
Pruſſian blue.—It alſo precipitates other 
metals; copper it precipitates of a reddiſh 
brown colour—manganeſe, white; and ſo 
of the reſt. 1 on by ng 
(v) Concentrated vitriolic acid dropped in- 
water immediately precipitates a ſpathum 
ponderoſum, if (which rarely happens) there 
be preſent any terra ponderoſa (Iv.) The 
appearance of a number of bubbles ſhews 
whether there be any conſiderable portion 
of alkaline falt, lime, or magneſia, diſſolved 
by the aerial acid. — In order to occaſion 
a ſenſible efferveſcence there ſhould be at 
leaſt 390 grains of newly cryſtallized fal ſoda 
in a kanne, a quantity which however is 
not affected by ſtrong marine acid. The 
other mineral acids may be employed for the 
ſame purpoſe ; but the effects of theſe will 
be always leſs remarkable, as they are leſs 


ſuſceptible of concentration to ſo great a 


degree as the vitriolic acid. The concen- 
trated nitrous acid is however very uſeful 
6 \ | ; for 


e 


3 
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for diſcovering ſulphur in the hot waters 
which have an hepatic ſmell—for this acid, 


ſeizing the phlogiſton, [precipitates the ſul- 


r which, by its means, was united to the 


matter of heat, though the ſulphur fo com- | 


bined is able to elude all the ordinary modes 
of examination; concentrated nitrous acid, 
added in proper quantity, ſoon takes away 
the hepatic ſmell, thereby indicating a de- 
compoſition, and the ſulphur, ſubtilely di- 

vided, falls flowly: to the bottom... 
) The acid of: ſugar is one of the moſt 
delicate teſts hitherto known for. the diſ- 
covery of lime, however mixed. A ſingle 
grain of pure lime diflolved in a kanne of 
diſtilled - water, ſhews white clouds and 


ſtriæ, if a ſmall portion of cryſtallized. acid 


of ſugar be laid on the ſurface, or diſſolved 

n ͤ ùwiãĩA hot nofiond dl 
If the lime be in a ſtill ſmaller quantity, 

and the moſt minute cryſtal of ſaccharine 


acid let fall to the bottom, in à ſhort time 
à ſort of powder, conſiſting of ſaccharated 


lime, is found about the ſpot where the cryſ- 
tal falls. Scarce any water is entirely free 


from lime; and the pureſt, within 24 hours 


at leaſt, depoſits a portion of ſaccharated 
lime, although ſometimes ſo ſparingly as 
to eſcape obſervation, unleſs lines be drawn 
on the bottom of the veſſel with a glaſs rod. 
—S$uch is the water of Varby, which is 
juſtly enumerated among the beſt waters in 
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Eſential ſalt of uod. ſirraſ and e mo- 


comic ſalt, alſo precipitate lime; but more | 
ſlowly and leſs effectually than the acid: of = 


ſugar does. 


(su) erated fixed alkali precipitates all . 
carths and metals from their ſolutions: if 


the ſubſtance to be precipitated is eaſily ſo- 


luble in the aerial acid, the cauſtic alkahi 


in general effects a more remarkable 
tion— generally, I ſay, for this is not always 
the caſe; for terra ponderoſa is not precipi- 


tated by that-alkali.—If there happens to 


be preſent a diſengaged mineral acid, every 
particle of the aerated alkali emits bubbles. 
(1) Aerated volatile alkali precipitates all 


earths and metals; but cauſtic volatile al- 


kali has no effect on lime or terra ponderofa. 
Diſtilled water, containing 98 grains of vi- 


triol of copper to the kanne, is ſcarcely 
blue. If in the ſame quantity of water 


there be only 67 grains, the copper is diſ- 
tinctly precipitated on poliſhed iron; but a 
few drops of ſolution of volatile alkali onl 

occaſions a cloud, which is ſcarcely viſible. 


This cloud, if the vitriol be in larger quan- 
tity, ſoon changes from an aſh colour to a 


blue; and, when well diffuſed by agitation, 
communicates to the water a faint and 


.duſky tinge. If the volatile alkali be ſupet. 


abundant, all the precipitated copper is ra- 


diſſolved with a moſt beautiful azure eo- 
Jour ; for the quantity of this metal which 


is contained in four grains of blue vitriol, is 
r ſutficient 
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| ſufficient to give a viſible tinge to a whole 
kanne of water, if the copper be. preci- - 
pitated by a proper quantity of volatile al- 
kali, and afterwards re- diſſolved by a TE 
abundance of the ſame alkali. , 
(k) Lime-water dropped into water which 
contains any aerial acid, renders it inſtantly 
turbid; / becauſe that portion of the lime 
which is faturated by that fubtilc acid loſes 
its ſolubility. 
(L) Salited terra ponderofa i is of en 
able uſe in diſcovering the ſmalleſt veſtige of 
vitriolic acid, with whatever menſtruum it I 
may be united; for this acid ſeparates terra | 
ponderoſa from all others, forming with it a 
ſpathum ponderoſum, ſcarcely any of which 
water is able to take a 505 Diſtilled water, 
containing 12 grains of newly cryſtallized 
Glauber's ſalt to the kanne, on the ad- 
dition of a few drops of ſolution of ſalited 
terra ponderoſa, immediately exhibits white 
ſtriæ.—If there be preſent no more than 
three grains of the Glauber's ſalt, after a few 
minutes a cloud forms at the bottom, which 5 
alſo happens even when there is but one 
grain in the kanne; but in this caſe the 
water muſt ſtand ſome hours before the 
cloud becomes viſible. Now, that we may 
the better judge how great the nicety of this 
pPrecipitant is, let us conſider that 12 grains, 
3 grains, and 1 grain, of Glauber's ſalt, con- 
tain reſpectively no more than 3, 0,7B, and 
0, 26 IO of TI acid; fo that this 
ſubſtance . 
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' ſubſtance exceeds turnſole itſelf in ſenſi- 
dility. | 
(N) Salited lime is generally confidered as 
_ a uſeful medium for diſcovering fixed alkali, 
for the aerated lime ſeparates, and falls to the 
bottom; but this experiment is ambigu- 
ous, becauſe, if any vitriolated magneſia be 
preſent, a double decompoſition takes PINE, 
and a gypſum is formed, 
(x) Solution of alum has G been 
9s but is of little uſe, as it is decom 
poſed by alkalis, either fixed or volat 
5 by aerated, falited, or nitrated lime. "Ie 
2 piece of alum, the bulk of a ſmall pea, be 
put into the water under examination, in a 
quarter of an hour a ſpungy ſtratum 1s 
obſerved, horizontally ſuſpended near the 
bottom : however, as before obſerved, the 
cauſe of this phænomenon is uncertain, un- 
leſs determined by other experiments. 
Seven grains of alum döllolved! in a kanne 
of water, upon the addition of a ſingle drop 
of ſolution of alkali, either mild or cauſtic, 
inſtantly ſhew a manifeſt argillaceous Pre- 
cipitate. | | 
(o) Nitrated lber diſſolved in diſtilled wa- 
ter affords a moſt compleat method of diſco- 
vering the ſmalleſt traces of marine acid; 
for this acid, whether diſengaged or united 
with another baſe, inſtantly ſeizes the filver, 
forming with it a metallic falt very diffi- 
cult of ſolution, which therefore ſeparates *” 


in the form of a white mucilage. A fingle 
| ee e pram 


F \ 
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grain of common falt diffolved in a kanne 

olf diſtilled water, at the firſt drop of ſolu- 

- tion of filver exhibits white ſtriæ, which, 

| however, are not produced, if the water con- 

tains no more than half a grain but a grain 

of common falt contains about half a grain 

of marine acid. Solution of ſilver is ated 

upon by vitriolic acid far more flowly, for 

no viſible turbidneſs will arife, unleſs the 

kanne of water contains 98 grains of Glau- 

| ber's falt, which contain 25 grains of vitri- 

18 |! ole acid. Now, fince the acid conſtitutes 

1% !! one fourth of ſalited ſilver, we may deter- 

mine the quantity of marine acid from the 

1 weight of the precipitate effected by the ſo- 
| 
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4 [i =: lution of filver when the precipitation is 
in compleat.— The quantity of acid contained 
wo in pies; of filver is very little greater. 

| 19 Ĩf any hepar be preſent, the falited filver 
| 11 which precipitates is of a lighter or darker 
I | brown colour. It is alſo proper to obſerve, 
1 that a ſingle drop of ſolution of ſilver occa- 


| 1 | ſions a viſible precipitation in water alto- 


3 :| = gether deſtitute of both marine and vitriolic 
'F il acid, 17 it contains 12. grains of newly 
cryſtallized ſal ſodz to the. kanne. Lime 
and magneſia, united with aerial acid, in 
like manner precipitate filver : but tlle 
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i quantities have not yet been exactly deter- 


(r) Nrtrated mercury is to be employed 
with great circumſpection, as it poſtefles 
different properties, according to the cir- 

N | hed cumſtances 
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cumſtances of the ſolution ; "OR if the ſo- 
lution has been bonducted without heat, 


very little N | is loſt, and the falt 
eaſily cryſtallizes, being white, and ſcarcely 
acrid. This is precipitated, by cauſtic ve- 
getable alkali, of a yellowiſh white : by the 
ſame alkali, ſaturated with aerial acid, white: 
by fal ſodæ, yellow, which ſoon grows 
white : by volatile alkali, greyiſh black : 

by Glauber's falt, or diſengaged vitriolic 
acid, white, granulated, and in ſmall quan- 


tity ; nor, if the precipitant has been ſpar- 


ingly uſed, does it appear in leſs thas an 
hour: by marine acid, common falt, and 


other ſaline ſubſtances containing that acid, 


white, in large quantity, and of a caſeous 


conſiſtence. Solution of mercury, made 
without heat, immediately diſcovers the ma- 


rine acid, even although there be no more 
than half a grain of comman falt in a kanne 


of diſtilled water : but it diſcovers vitriolic 
acid more {lowly ; for about four grains of 


Glauber's falt, (that is, one grain of acid) 
are requiſite 3 in a kanne of water, in order to 


_ occaſion a viſible precipitation mu the 
lame degree of quickneſs. 


When neither vitriolic acid nor marine 


acid is preſent, the mercury is precipitated 


by alkalis; as alſo by lime or magneſia 
diſſolved by means of aerial acid. — A 
ſingle drop of ſolution of mercury forms 


le clouds, „ there be no more 


K | than 
1 * — * 0 
1 0 - "wk ry * . ” — 
” * 
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than fix grains of newly cryſtallized fal 
ſodz in a kanne of water. i 
Solution of mercury, made by long con- 
tinued boiling in ſuperabundant acid, is 
more dephlogiſticated, as appears from the 
red vapours which it ſends forth. This ſo- 
lution cryſtallizes with more difficulty, and 
has a very acrid taſte. It is precipitated by 
vegetable alkali of a browniſh yellow, but 
by degrees aſſumes a paler yellow tinge; and, 
if the alkali be fully ſaturated with aerial 
: acid, the precipitate is at firſt of a browniſh 
ellow, but afterwards becomes of a yel- 
| Veith white. A browniſh yellow powder 
is precipitated by ſal ſodæ, this powder 
afterwards grows white. The precipitate 
occaſioned by volatile alkali is e that 
by vitriolic acid, either diſengaged or unit- 
cc with any baſe, yellow ; but the precipi- 
a tate immediately grows white upon the 
affuſion of a little marine acid. The ſmal- 
leſt quantity of marine acid, either diſen- 
gaged or otherwiſe, occaſions a very copious 
white mucilaginous precipitate, — A black- 
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8 81. neſs in the precipitate indicates either the - 

*# 7! 8 preſence of an hepar, or that the mercury is 

1 nearly in its metallic ſtate (o). 

11 5  Mucilage 

| 1 þ (o) It ſometimes happens, not only that the NN f 
11 is black, but that there appears upon the ſurface of the li- 
131% quor a ſhining pellicle, which announces -a ſpecies of 
111 revivification. When it is conſidered, that ſuch reduc- 
11 tions are effected more eſpecially by the volatile alkali, 
1 


the ſolution has 


— 
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- Mucilage is alſo precipitated by nitrated 
mercury: thus diſtilled water, containing 
three grains of cherry-gum in the kanne, 
on the addition of nitrated mercury inſtant- 
ly forms white clouds and ſtri . 

( Corrofve ſublimate is alſo in uſe for 
the examination of waters, eſpecially for the 
diſcovery of aerated alkali. If a kanne of 
diſtilled water contains 280 grains of newly 
cryſtallized ſal ſodæ, a ſingle grain of ſatu- 


. which contains phlogiſton among its conſtituent parts, it 
would ſeem certain, that the precipitates are ſo much the 
more coloured, and the nearer reduction, as the liquor 
itſelf contains or receives from the precipitant more phlo- 
giſton. Profeſſor Bergman furniſhes an additional fact 
in favour of this opinion, when he obſerves that volatile al- 
kali produces a precipitate of a dark grey colour, when 
1 made without loſs of phlogiſton; and 
of a white colour, when red vapours ariſe during ſolution. 
He, however, eſtabliſhes here an oppoſite principle, viz, 
the more there remains of phlogiſton in the ſolution, the 
leſs is the precipitate coloured. Each, therefore, of theſe - 
ſyſtems is inadequate to the explication of the phænomena. 
e want ſome further knowledge, in order to concilate 
them, and to explain why, for inſtance, the ſame ſolution 
of corroſive ſublimate is precipitated of a yellow colour by 
lime-water, and of a white by cauſtic volatile alkali. 
The author's obſervation is, notwithſtanding, not leſs 
valuable: it may enable us to diſcover why ſolutions of 
the ſame metal, in the ſame acid, are leſs permanent ; why 
ſolutions of metallic calxes are leſs apt to form depoſitions, 
when they proceed ſlowly, &c. Mr. Maret has already 
made a very happy application of this obſervation. by 
ſhewing, in the Dijon courſe of lectures, that his proceſs 


for precipitating iron in the form of Ethiops martial, by _ - 


cauſtic volatile alkali, never fails, but when a nitrous ſolu- 
tion, made by heat, and with red vapours, is employed. 
Morveau. 7 | 
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rated ſolution of corroſive ſublimate imme- | 


wder ; a 1mall 

piece of the ſublimate itſelf, added to the 
ie diſcovers alkali, even better than the 
ſolution. The cauſe of the redneſs of this 


precipitate is explained elſewhere (). 


Both lime and magneſia, when aerated, by 
means of a double ele&ive attraction preci- 

itate a calx of mercury, though flowly. 

(x) Acetated lead is precipitated in the form 
of a white powder by the marine acid, either 
diſengaged or otherwiſe ; and this new com- 
bination is ſoluble in vinegar, but is not a 
convenient precipitant, becauſe ſalited lead 
is alſo ſoluble in a large quantity of water: 
it 1s more convenient for diſcovering vitrio- 
lic acid, for the precipitate or vitriol of lead, 
which is in the form of ſmall grains, 1s 
ſcarcely ſoluble in water, or even in vine- 


gar. - Diſtilled water, containing 118 grains 


of common ſalt in the kanne, ſhews 


ſtriæ ſomewhat milky, if a ſmall piece of 


acetated lead be laid on the ſurface; upon 
increaſing the quantity of common ſalt, 
the appearance becomes more remarkable. 
Nearly the ſame weight (115 grains) of 
Glauber's ſalt is requiſite, in order to oc- 
caſion a viſible ſeparation of vitriol of lead 
and hence it would appear that theſe 
two acids are almoſt equally diſcoverable by 
acetated lead; but we muſt obſerve, 9 88 in 


00 Treatiſe on the Aerial Acid, Sai. 


— 


11 g 
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I 18 grains of common ſalt, the acid amounts | 
to about 60 grains; whereas in 115 grains, of 
Glauber's ſalt, the acid is no more than 292, 
No as vitriolic acid forms nearly o, 28 
of vitriol of lead, we may, from the weight 
of the vitriol, in ſome degree judge of the 
quantity of acid, if the water be compleatly 
precipitated by the acetated lead. How- 
ever, when muriatic acid is preſent, which 
is almoſt always the caſe, the concluſion is 
rendered inaccurate, on account of the much 
greater ſolubility of ſalited lead. 
Acetated lead ſeems to loſe its acid ſpan- 
taneouſly by age, for a piece of it, hen 
old, put into water, nin inſoluble at che 
bottom. 
A A brown or black l 8 the 
preſence of ſulphur in a [ſtate of folution 
alkalis, lime, and magneſia, diſſol ved in wa- 
ter by means of aerial acid, alſo preci- 


Pitate lead, without the praſence of either 


marine or vitriolic acid. & fingle drop of 
ſolution of lead exhibits white ſtriæ, i in water 
containing no more than ſix grains of ne ve 
ly cr ſtallized ſal ſodæ to the kanne. 
8) In ſome caſes, martial vitriol 

to R of uſe. If a cryſtal of this 3 — 2 
into an ounce ph bil filled with diſtilled 
water, the phial immediately well cloſed. 2 
and ſet in a cool place, the vitrial is diſ- 
ſolved, without depoſiting any che, unleſs 
the water has taken up pure air, Which very 
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fore ſeparates a portion of it from the baſe 


of the vitriol ; ſo that the baſe, being calcin- 


ed, requires more acid than before to ſuſ- 


pend it; and if the deficient acid be not 
added, the iron neceſſarily falls in the form 


of 


an ochre. The ſame is evidently ſeen, 


when the precipitation is effected by means 
of an alkali; for the ſediment, which is at 


firſt green, 
full and perfectly cloſed, provided the water 
be deprived of air, but in an open veſſel it 


reſerves its colour in a veſſel 


ſoon changes to a ferruginous colour; be- 


cauſe, even though the water had not con- 
tained-any air, the external air acts upon the 


precipitate. When the water does not con- 


tain any thing capable of precipitating the 
vit 


be 


riol, a few drops of alkaline lixivium may 


added before the veſſel is ſhut; but if 


the water contains air, the alkali is not ne- 


ceſſary, as the baſe of the vitriol is quickly 
dep 


phlogiſticated ; and hence, as has been 


bei 
not ſufficient to diſſolve it, and conſequent- 


ly 


ore obſerved, the ſame quantity of acid is 


ſome ochre is depoſited, If there be pre- 


ſent at the ſame time a conſiderable quan- 


tity 


of aerial acid, the ochre is rendered 


white.—The quantity of ochre ſerves in 
ſome meaſure to determine the quantity of 


air 


pirſent. | 


It is alſo neceſſary to obſerve, that not 
only alkalis, but alſo lime and magneſia, 
un 
air, decompoſe martial vitriol, although a 


ited with aerial, marine, or nitrous 


precipitate 
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precipitate does not appear in every caſe ; for 
marine acid holds iron ſuſpended, although 


| it be very much dephlogiſticated. 


(T) White arſenic is only uſeful when 
Water is more or leſs impregnated with he- 
atic vapour, but does not contain a genuine 
| er (x). If to ſuch water a ſmall piece of 
white arſenic be added, the arſenic grows 
yellow by attracting the ſulphur, and is 
thus converted into orpiment. 
(v) Soap is not ſoluble in every kind of 
water; this is occaſioned either by a diſen- 
ged acid, or by a large proportion of mid- 
dle falt, with an carthy or metallic baſe ; in 
either caſe a decompoſition takes place, the 
acid unites with the alkali, and the oil is 
diſengaged : ſuch waters as theſe are gene- 
rally called hard waters, and are unfit for 
waſhing cloaths, as alſo for boiling pulſe, 
and the harder kinds of flſffn. 
_" Diſtilled water ſcarcely takes up o, 1 its 
own weight of ſoap, and that imperfectly, 
for it contracts an opal colour; and after 
ſome time the ſoap, which had been ſuſpend- 
ed, falls to the bottom in the form of a mu- 
cilage. Spirit of wine acts upon ſoap more 
powerfully, for it takes up more than + its 
own weight, after which it admits, without 
growing turbid, the addition of diſtilled 
water, but not of hard. If there be preſent 
in a kanne of water but 8 grains of 
alum, ſalited magneſia, or ſalited lime, a 
ſingle drop of this water occaſions a turbid- 
3 5 neſs 
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nels in ſolution of ſoap in alcohol, diluted 
with an equal bulk of diſtilled water. 
(x) Some perſons add to the above-men- 
tioned pregipitants hepar ſulpburis, becauſe 
it is decompoſed by the weakeſt acid, and 
even by the pureſt aerial acid; however, 
in the examination of waters, we may 
readily diſpenſe with it, as well as with fa- 
lited lime, alum, corroſive ſublimate, hi- 
trated mercuty, (at leaſt that prepared by 
heat) and acetated lead; — the ſame is true of 
milk. If co hepar ſulphuris a fell quan- 


tity of vitriolie acid be added, an elaſtic va- 


pour is immediately generated, with which 

water may be impregnated in the ſame way 
as With aerial acid, and it will then poſſeſs 

the hepatic odour (vIII. E). | 
() Alcohol added in ſufficient quantity 


E all the ſalts found in waters 
which are inſoluble in ſpirit of wine. Such 


are all thoſe. containing vitriolic acid, but 


thoſe conſiſting of marine or nitrous acid are 


generally ſoluble, but require different quan- 
tities of ſpirit for their ſolution (). Here 


it may be uſeful to remark, that, according to 
experiments which I have made for the pur- 
Poſe, alcohol, in an heat of 15 degrees, can 
take up, of dry nitrated magneſia, s its 


own weight; of dry ſalited magneſia, 5; of 


* * 


dry nitrated lime, ; and of dry falited 


lime, *. : 


. Vid. M.,Macquer Exp. in Comm. Taurenſibus. 


Beſides 


+ = S 
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Beſides the precipitants already mentioned, 


many / others have "hon - employed, which, . 
I imagine, we may paſs over vo ee 


diſcover no more than thoſe alfeady 


5 is it neceſſary to employ the Whole 


of the ſubſtances already examined —it is 
true, that when time and circumſtances —ç 


mit, even ſuperfluous trials are not in 


per, as they tend to conſitm one — ic 
yet, for the moſt part, a few, when well 


choſen, are ſufficient for the purpoſe. For 


the diſeovery of acids, when diſengaged,” We 


have oecaſion only for the tincture and j 


of turnſole ;—-when they are united with 


other ſubſtances, they are eaſily diſcovered 
by nitrated filver and falited terra pondereſa; 
—uncombined alkalis are detected by the 


papers tinged with Brazil-wood and kürte. 
ric, and when combined with "acids they 
are diſcovered by ſpirit of wine. -Aerated 


the 


ſeparated, that ſpecies which can aſtefwards 
be thrown down by acrated alkali is either 
magneſia or clay; the former of which! dif-  * 
ſolves in diſtilled vinegar, with efferve- 
ſcenee, while the latter is taken up fowly, 
and without any eferveſechee Metals ate 
e diſcovered by phlogiſtieated alkall, 


calcareous earths are preeipitated by 
acid of ſugar; and, when thus comples 


ut theſe, iron only excepted, are rarely 


found in waters; ſo that, for the moſt part, 
e of galls ; is ſuſicient. If terra pon» 


deroſa 5 | 


14¹ 


propoſed, nor are they more accurate. Nor 


* 
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deroſa be at any time preſent, it is diſco- 
vered by vitriolic wot | — Saline or earthy 
5 is very rarely found in the natural 
cold waters, but may be eaſily decom- 


poſed by any acid whatever; and when the 


ſulphur, which occaſions a turbidneſs, is ſe- 
Parated, the tranſparency returns. In gene- 
ral, water contains only an hepatic vapour, 
which, though it reſembles hepar in ſmell, 
is not decompoſed by the addition of any 


acid, excepting only thoſe which, even 


though diluted, powerfully attract phlogiſ- 
ton ;—of this kind: is the nitrous acid. Be- 
ſides, at Aix pure air, out of the water, ſe- 
parates the ſulphur from the hepatic vapour, 


[Which in this inſtance is not confined by 


union with an alkali (vIII. E). 
Finally, precipitants may be employed, 
not only with the waters newly taken from 
the ſpring, but after they have been re- 
duced by evaporation to a ſmall bulk. —If 
it be only neceſſary to determine the qua- 
lity of heterogeneous matters, one or two 
cubic inches of the water, and a few drops 
of the proper precipitants, will ſuffice; but 
if we deſire alſo to know the weight of the 


different ſubſtances, large quantities of wa- 


ter muſt be ſubjected to experiment, and 
theſe ſhould be conducted in + 
e veſſels. 


§vIII. 
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95 VI 11 15 Method collefling the luer kan, : 
... .” volatile Matters, _ | 


The elaſtic vapours, reſembling air, hich 
are more or leſs abundant in waters, have 
occaſioned conſiderable difficulty in the ex- 
amination of them; and the method of 
exactly collecting theſe volatile ſubſtances 
was unknown until the preſent age: be- 
ſides, the methods at firſt employed (ſuch as 
agitation in a glaſs veſſel, with an empty 
bladder tied to its neck; or boiling the wa- 
ter, and conducting the vapour into a veſſel 
filled with water, and inverted) were lame 
and imperfect; for, in the former method, 
the whole of the volatile ingredient can 
ſcarcely be elicited—and in the latter, no 
ſmall part of that which is extricated is 
again concealed, being abſorbed by the wa- 
ter through which it paſſes: | 

But by the following method, that 1 va- 
pour, commonly known by the name of 
mineral ſpirit, may, with the greateſt accy- 
Tacy, be ſeparated and collectee. 

(a) In proportion as the water is more 
fully impregnated with aetiform matter, the 
leſs is the quantity neceſſaty to be ſubjected 
to examination; of ſuch as Fa with 
it, half a quadrans is ſufficient, and eight 
times that quantity of the very pooreſt will 
be enough. — For this purpoſe a glaſs retort 
is employed, with a long narrow neck, the 
end of which is "SIG IO, (ABC, 

2 tab. | 
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tab. ii. fig. 2.) The retort muſt be choſen 
of ſuch a ſize that the water may not boil 
out through the neck, nor yet too great a 
ſpace be left above the water, left too large 
a quantity of common air be inchaded. _ 
3 _The' quantity of water whoſe volatile 
_ vapour is to be determined, being put in, let 
== the retort be ſo placed that it may be ex» 
poſed to heat; but before the fire is lighted 
let the glaſs veſſel v E, filled with mercury, 
'2 be inverted over the extremity of the 
| tube A B c, (which is turned upwards, 
and fuſtained in the veſſel v 6, full of mer- 
= cury) in ſuch a manner that the mouth of 
the veſſel vH may be ſomewhat beneath the 
ſurface of the fluid metal in the veſſel x G. 
This operation requires a dexterous and ex- 
perienced hand, to prevent the mercury from 
falling out during the inverſion of the veſ- 
| Wi ſel; or, which comes to the fame, to pres. 
—_— vent the admiſſion of air into the veſſel p E 


hoes, 
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dDSe fize of that veſſet thould be fuch that 
= it may be able to contain all the elaſtic fluid 
= extricated, together with the portion of 
| | common air contained in the retort above 
+ the ſurface of the water;—its capacity ought 
1 therefore to be ſomewhat greater than the 
1 ſum of the bulks of the air contained in the 
BE retort, and of the water under examination, 
* the water be faturated with elaſtic va- 
ur ; but if it be common Water, a much 
els ſize will ſuttice. 8 n 2, 
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The whole a apparatas being properly pre- 


ared, fire muſt be applied, and continued 


to full ebullition. The heat penetrating the 


water, occaſions a quantity of bubbles, 
which, increaſing as the heat increaſes, paſs 


fe through, the mercury, and are collected in 
the upper part of the veſſel E. A'few + 
minutes boiling will not indeed be ſuffi- 


cient to expel all the elaſtic fluid, but the 
portion remaining will be "wy ſmall, and 
of little moment. | 

After this proceſs, let the height at which 
the mercury ſtands in the inverted veſſel be 


noted, and thus we may aſcertain the ſpace 


apparently empty, in cubic meaſure. If the 
veſſel p E be cylindrical, and divided into 
known parts of dimenſion, the bulk of the 
elaſtic fluid appears barely from inſpection; 
from hence, ſubducting the bulk of the 
common air contained in the retort, the 
bulk of the elaſtic vapour extricated from 
the water is determined. If this apparatus 


be not at hand, a Florence flaſk, or ſome 
other veſſel of proper ſize, may be "uſed; and 
a bladder, well compreſſed, tied to its neck, 


to receive the vapour extricated by boiling: 


but the concluſion in this caſe will be leſs 


accurate. > 
Rede the wed cools, the bended p part of | 


the neck muſt be taken out of the A 


otherwiſe that metal will gradually fill the. . 
retort ; for the apparent vacuum over the 
ſurface of the water is only occupied by a 


1 
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watery vapour, which is reduced to the form 

of water by cold (r). Sh BP 
| | (33) The 


(r] The author here ſuppoſes, that the quantity of 
mercury diſplaced A c, in the cylin= . © 
drical receiver here ſketched, indicates 
the quantity of elaſtic fluid diſengaged 
by boiling ; but this eſtimation is not 
exact, becauſe the air contained in 
56 the ſpace A c is in a greater ſtate of 
dilatation than the atmoſpherical air ; 
for inſtead of being charged with the 
whole weight of the atmoſphere; it is 
only charged with that weight, di- 
miniſhed by the weight of the column 
of mercury c B; fo that if the pre- 
ent ſtate of the barometer in the open | 
air is expreſſed by H, the height of | 1 
the column c B by h, the denſity of the air in Ac will be 
ds that of the open air, in the proportion of ¶ — h to H. If 
then the column c B is of ſeven inches, while the barometer 
ſands at 28, four meaſures of the air contained in A c 
would be only equivalent to three, at the degree of conden- 
fation of the open air. Further, the error my be total, i. e. 
by following this method one might be led to believe 
that there was air in water which contained none at all, 
becauſe the air remaining in the neck of the retort, driven + 
by the ebullition into A c, will be the more expanded the 
more the preſſure of the air is diminiſhed, or the higher 
the column -B c happens to be. Attention ſhould there- 
fore be paid to this dilatation, and it may _ be aſcer- 
- tained; for if the volume of air remaining in the retort is 
Called v, the volume of mercury kiſplaced in the receiver 
r, the height of the mercury in the barometer at the 
ſttme of the operation n, and the height of the column of 
mercury C B, h, the quantity or bulk of the air really diſ- - 
engaged from the water by boiling, and reduced to the 
denſity of the atmoſphericalair, will be r — Ce, If, for 


inſtance, thres meaſures of air had been left in the retort, 
and that air had diſplaced four in the receiver, and the co- 


— 
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(3) The elaſtic fluid, thus collected „ge- 
nerally conſiſts partly of pure air and partly 


of aerial acid. To demonſtrate this, and (if | 


both be preſent) to determine the quantity 
of each, one of them muſt be ſeparated; 


which is performed in this manner: Let the 
. acriform fluid be agitated with lime-water 
which may be introduced into the inverted 


veſſel, by cloſing it carefully, and transferring 


it from the mercury into a veſſel filled with 


lime-water, and then opening it; by theſe 
means the aerial acid is abſorbed, and the 

pure air, if any there be, remains aloſe the 
bulk of which, ſubducted from the whole, 
ſhews the quantity of aerial acid (). 


(e) The 


lumn of mercury e B had been 7 inches, and the baro- 
meter at 28, the quantity of air produced would be 


4 5 X ERS ; 1 3 n 
i 4 — 3 — 7 2 0. Note, communicated by M. de 


Sauſſure to M. de Mor veau. 3 
(5) Mr. Gioanetti is of opinion, that the quantity of 
aerial acid may be better determined by weight than bulk? 


his method certainly does not require either an apparatus, 


on purpoſe, or ſo much. nicety : he puts into a large bottle 
two pounds of aerated water, and pours in a fuperabuns 
dant quantity of lime-water, he then corks it; a8 ſoon A 
all the precipitate has fallen to the bottom, he ſepagates/ 
the liquor by means of a ſyphon, and, having edulsorated 
and dried the precipitate, eſtimates the, wegWE of the 
aerial acid by the weight of the . calcareous earth. 
In order to Gifinguiſh the uncombined aeria acid 


from that which might be united with ſome baſis, he | 


repeats the fame operation upon water deprived of its 

air by boiling. Mr. Gioanetti aſſumes, for the founda- 
tion of his calculation, the experiments of Mr. Jacquin 5” 
according to which, 32 parts of calcareous earth con- 


tain 13 of fixed air, 2 of water, and 17 of earth; but 
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le) The aerial acid conſtitutes the ge- 


- nuine piritut mineralis of the ancients, as is 


moſt evidently demonſtrated by the analyſis 


above propoſed ; for all the mineral waters 


celebrated for virtue give out-a conſiderable 
quantity of an elaſtic fluid (even ſometimes 
a portion equal in bulk to the water itſelf) 
poſſeſſing all the properties of that ſubtile 


acid; and what puts the matter beyond 


doubt is, that if the elaſtic fluid of ſuch 
waters be either gradually diſſipated in an 
open veſſel, or ſuddenly expelled by heat, 
the water loſes its grateful pungent acidity, 
which it recovers altogether, when the loſs 
of that elaſtic fluid is ſupplied: analyſis and 
ſyntheſis then agree ſo perfectly on this oc- 


caſion, that whoever conſiders the operations 


with due attention mult. be clearly ſatisfied 


of the truth of the poſition—in another 


place, I have at large explained the method 


by which the natural aerated: waters PRE be 


imitated, - 
It may 3 . that the phlogiſti- 


cated vitriolic acid (commonly called vola- 


tile acid of ſul phur) ſhall be mixed with 


the aerial acid, 1 moſt undoubtedly this 
is Ly TRY: rare occurrence: at leaſt, I do 


this eſtimation differs from that of Profeſſor Bergman by 
vos; whence it appears, that it is not leſs difficult to — 


termine with preciſion the quantity of fixed air contained 


in calcareous earth than the proportion which the bulk 


of this fluid bears to its weight. See Analyſe des Eaux 


> * Vincent, P 14. Morveau. 


not 
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not heſitate to aſſert, that the Pyrmont, the 
Spa, the Seltzer, and other waters, whoſe - 


penetrating and volatile efficacy has been at- 
tributed to a diſengaged phlogiſticated vi- 
triolic acid, do not contain the ſmalleſt par- 
ticle of it. Theſe waters, upon analyſis, are 
found to contain lime and magneſia aerated, 
and the laſt (the Seltzer) alſo contains an 
aerated mineral alkah, which is utterly in- 
compatible with the exiſtence of a diſengaged 
vitriolic acid; for this acid, to-whatever de- 
gree it may be phlogiſticated, attracts lime, 
magneſia, and alkali, with a force ſuperior 
to that of the aerial acid; if preſent, 
therefore, it muſt expel the weaker acid, and 
take its place—that is, it muſt loſe its diſen- 
gaged ſtate, The preſence of phlogiſticated 
vitfiolic acid cannot therefore be aflerted, 
without a palpable contradiction, ſo long as 
any aerated alkaline ſubſtances are found in 


the ſame water. It is alledged, indeed, that 
this decompoſition cannot take place in the 


boſom of the earth, and no doubt () that 


is ſometimes the caſe; but it certainly 


cannot hold with reſpect to Pyrmont, of 
which, however, it is particularly aflerted, 
for, at its very firſt appearance, upon the 
addition of ſpirit of wine, it ſeparates. its 


| magneſia and lime compleatly vitriolated. 


No perſon who has ſeen or examined the 


phlogiſticated vitriolic acid, can poſſibly 


: () Aerial Acid, ſee p. 
Lz confound 


150 OF THE ANALYSIS OF WATERS. 


_ confound it with the aerial acid; for 

the ſmell of the former is pungent and 
highly penetrating, that of the latter ſcarce 
ſenſible; the taſte of the former, acrid and 
nauſeous ; that of the latter, very mild and 
agreeable: the former may be reduced to a 


quid form, the latter is always in a ſtate of 


vapour : the former, being ſtronger, expels 
the latter from every kind of baſe, and forms, 
with each of them, compound falts of a 
es very different from thoſe formed by 
the ſame with aerial (v) acid ;—1n ſhort, 
they ſcarcely poſſeſs any property in com- 


mon, excepting only the general properties 
of acids. If the opinion of ſuch as confound 


thoſe two acids were well-founded, the for- 
mer would not change the colour of ſyrup 
of violets, which the latter is never found 
to do; but I have always obſerved that 
phlogiſticated vitriolic acid, unleſs when 
mixed with iron, changes ſyrup of violets 
wares 1 | 
(un) Waters abounding with fixed air, as, 
I before obſerved, poſſeſs a pungent but 


agreeable aceſcent flavour; and from hence, 


oubtleſs, it is that from the moſt remote 


times they have been called agidulæ, 
The propriety of this denomination is call- 


cd in queſtion by many perſons at this day, 
| becauſe theſe waters efferyeſce with acids 
ad not with alkaljs ; and alſo change the 


(e) Treatiſe an elegtive Attradtions. | 
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Pp 

o 
hy £ 
44 
6 
& 
x 
% 


OF THE ANALYSIS'OP WATERS. tgt 


colour of ſyrup of violets to a green; which 


are conſidered as certain figns of an uncom- 


bined alkali. But here we muſt” obſerve, 


rſt, that, ſtrictly ſpeaking, efferveſcence 


with acids never indicates a pure alkali, 
but an alkali united with. the aerial acid, 


which, upon the addition of a more power- _ 


ful acid, is ſeparated, and, recovering its 


elaſticity, muſt float in the form of bubbles 


on the ſurface of the more ponderous fluid; 
whereas an alkali” perfectly cauſtic does 

not excite the ſmalleſt efferveſcence witk 
acids: 2d, a ſimilar efferveſcence alſo takes 


place, when lime or magneſia aerated meet 
with an acid; and this is the caſe with Pyr- 


* 


mont water, which does not contain any 


aàerated alkaline ſalt—Spa water, indeed, con- 


tains a ſmall portion, and Seltzer ſtill more: 
zd, alkaline ſuſtances, whether faline or 


earthy, though ſaturated with aerial acid, a 


yet act as precipitants, in virtue of their 
alkaline nature, and exert a certain force 


upon various bodies, which force is not 


altered by the aerial acid, on account 
of its extreme weakneſs; this force is 


however ſomewhat diminiſhed, though W. 


can be entirely ſuppreſſed by the rey 


of acid neceſſary to the ſaturation o 


e al- 
Kaling falt and the water which AD, | 
it: 4th, the aerial acid cannot efferyeſce 


why alkalis, becauſe it is the expulſion: of 
this acid by a ſtronger one that occaſions. 
the motion and the ſpumeſcence, appears 


14 ances 
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ances which are not occaſioned by the meet - 
ing of an alkali with the aerial acid. 
Thus the moſt completely aerated Pyrmont 
or Seltzer water, upon the addition of a 
ſmall quantity of alkaline ſalt, particularly if 
_ cauſtic, immediately grows flat, and acquires 
a a vapid taſte, and that without any viſible 
motion: 5th, the green colour induced 
upon ſyrup of violets is evidently a falla- 
cious teſt (vii. c); for diſtilled Senn in 
which a ſmall quantity of martial vitriol is 
diſſolved, poſſeſſes the property of imme- 
diately rendering that ſyrup green. | 
Since, then, in the acidulous waters not 
only the alkali is ſaturated with aerial acid, 
but the water alſo contains it fo copiouſly 
as to render tincture of turnſole red, ſuch 
waters cannot properly be conſidered as al- 
kaline. This acid, though ſuperabundant, 
is ſo weak, that it is not able totally to re- 
reſs the alkaline properties; it is alſo vo- 
Fate, but neither its weakneſs nor its fu- 
gacity can, ſubvert its eſſential properties. 
(Ez) From the ſulphurated hot waters an 
hepatic vapour is collected, the preſence of 
Which is readily diſcovered by its peculiar 
fætor; this is ſometimes preſent, together 
with aerial acid diſengaged, and it is de- 
compoſed, when it has quitted the water, by 
pure air; which cannot appear ſurprizing, 
as concentrated nitrous acid is capable of 
effecting that decompoſition, even in the 
water. I he explanation of both is the 
© ny ſame : 1 
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ſame: thus the hepatic aura is tenacious 
of its form of vapour—hence a very large 
and dry ſurface of contact is preſented to 
the atmoſphere, in conſequence of which 
the pure air ſeizes the phlogiſton, which in 
a hepatic vapour connects the ſulphur with 
the matter of heat, and thus, the bond of 
union being removed, the ſulphur appears 
in its proper form. This is the origin of 
the ſulphur which is ſublimed at Aix la 

Chapelle; hence too, we underſtand ho- 
hepatic vapour is quickly decompoſed, and 
depoſits its ſulphur, upon the addition of 
any ſubſtance which is capable of ſeparating 
the phlogiſton, —I before mentioned the con- 
ſtituent parts of hepatic vapour; but as this 
is particularly examined in the Treatiſe on 
ſubterranean Fire, I omit the analytical de- 
monſtration of it here, ; 

() The volatile ſalts, which, if I may be 
allowed the expreſſion, are more corporeal 
when they happen to be preſent, are found to 
be driven over into the recipient, or ſome- 
times, though very rarely, adhering to the 
neck of the retort, as the watery vapours 
diſſolve and carry them over; this applies 


particularly to volatile alkali and the ammo. 


niacal ſalts, which may be eaſily ſeparated” 
by the precipitants deſcribed (F vir), Some 
times however, the water, paſſing over alſo, 


contains a portion of acid, which, upon ex- 


amination, is found to be of different ſorts; 
thus, when nitrated lime or magneſia is pre- 
4 7 1 
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ſent, the nitrous acid comes over, becauſe 


the conſtituent principles of thoſe ſalts co- 


here ſo looſely, that they are ſeparated by 

iling, if continued for any length of time: 
but the muriatic acid cannot, by this degree 
of heat, be ſeparated from any falt, except 


© falited magneſia; the phlogiſticated vitriolic 


acid may al ſo be obtained in this manner, if 
it be uncombined - the quantities of the 
ſalts thus decompoſed may be diſcovered by 
ſaturating the acids reſpectively with baſes of 
the ſame ſort with thoſe from which they 
have been expelled. The weight of the 


new compound indicates the er of 
1 * e by the fire. ie 


Fr IX. Method of colledtin g the fixed bete ro- 
| geneous Matter. 5 


During the evaporation of the water; the 
fined: heterogeneous matters are continually. 
reduced to narrower compaſs, and at length 
the water becomes inſufficient to retain them 
all; hence they are ſeparated by degrees, the 
leaſt ſoluble firſt, and then ſuch as require 
leſs water for their ſolution. —I ſhall now 
proceed to deſcribe the method of conduct. 
ing this operation more particularly. © 

(A) The. veſſels; employed ought to be 
broad, becauſe fluids evaporate more or leſs 


quickly, in proportion to their ſurfaces. 


We may ſafely employ for this purpoſe 


! veſſels, n they are ſo com- 


1 Fg pack = 
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paCt as not to abſorb any ſaline matter, with | 
a denſe and ſmooth ſurface, which will not 

be liable. to deſquamation, ſo that ſuch mat- 
ters as adhere. to it during evaporation may 
be eaſily ſeparated, and ſcraped off pure. 
Iron and copper are corroded, and therefore 

— in general altogether unfit for this pur 


neither is tin convenient: ſilver, be- 


pores being expenſive, is. ſometimee unſafe, | 
eſpecially if there be any uncombined ni 
trous acid in the water: veſſels made of 
ſtone-ware are excellent in many reſpects, 
but are liable to two objections; for, firſt, 
their ſurface is ſomewhat rough, hence a 
part of the reſiduum may eaſily be conceals. 
ed in the holes and inequalities;; and, ſe- 
condly, they are ſoft, ſo that ſuch particles 
as, adhere very cloſely cannot be ſcraped off, 
without danger of ſcraping off alſo: a part 
of the veſſel: glaſs. veſſels. would: be the 
moſt convenient, if the operations could al- 
ways be conducted in them without break»: 
 ing;—ſmall and ſufficiently thin glaſs veſſels 
may, without danger, be expoſed to an in- 
tenſe open fire, if properly regulated, but 
ſuch as are neceſſary for containing large 
quantities require for that purpoſe a ſufſi- 
cient degree of thickneſs; and hence, being 
unfit to endure ſudden changes of heat and 
cold, are eaſily broken. The ſize of the 
veſſels depends upon the quantity of water 
ae for the leveral. ind . 


N The 


\ 
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iron aerated, in an inten 
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(B) The quantity of water neceſſary to 


be ſubjected at one time to experiment is 
generally determined by the quantity of he- 
terogeneous contents; if theſe are abun- 


dant, one kanne is Roar but when the 


quantity is ſmall, fix, eight, or more are re- 
quiſite. If our veſſels are not of ſize ſufficient 
to contain the whole quantity at once, we 
muſt add the water from time to time, ac- 
cording as room is made by the evaporation; 
but this muſt be done with great circum- 


ſpection, leſt the warm veſſel ſhould be 
broken by the coldneſs of the water. 


(c) A gentle evaporation is moſt proper, 


for by violent ebullition a portion of the in- 


gredients is diſſipated, nay, ſometimes de- 


* compoſed. A cover is neceſſary, to keep out 


the charcoal, duſt, and embers; this cover 
muſt give exit to the vapours by an hole 


ſeveral inches in diameter, but the hole 


ſhould be kept ſhut until the ifſuing va- 


ur is ſo far condenſed as to prevent the. 


duſt from falling in 


(vp) In this Weges different phenomena 


appear, according to the different contents 
of the water. If there be + + ont lime and 


ſuch as 80* or go?, they are deprived of the 8 

quantity of aerial acid neceſſary to ren- 
der them ſoluble; they collect therefore 
on the ſurface, where the volatile men- 
ſtruum firſt becomes deficient, and form a 
pellicle, which being broken by the agita- 

5 21 tion 


degree of heat, 


wum 
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tion of the water, falls to the bottom when 
the motion. ceaſes. This happens becauſe - 
lime and iron, when barely ſaturated with 
aerial acid, refuſe to unite with water, 
but may be taken up when this ſubtile men- 
ſtruum is ſuperabundant in the water. This 
ſuperabundance adheres to them but ſlight- 
ly, and therefore flies off during evaporation; 
— which alſo happens ſpontaneouſly, upon 
keeping the water for ſome days in an open 
vet 1 ee i 
The above-mentioned pellicle is found 
whole, when formed by iron; and in this 
caſe it is tinged with the different priſma- 
tic colours, according to the different points 
of view. It has been thought that this 
contained a certain bituminous oil, particu- 
larly becauſe it detonates with nitre, but not 
the ſmalleſt particle of this unctuous matter 
has as yet been diſcovered in it. As to the 
detonation, that is occaſioned, in the preſent 
caſe, by the phlogiſton remaining in the 
martial earth, which when freſh contains ſo 
much of that principle that it is ſoluble in 
all acids. But this remainder of phlogiſton 
is gradually diſſipated, and that the more 
quickly, and in proportion. as it has been 
expoſed to the more heat during evapora-- 


tion, and to the more free acceſs of atmo- 


ſpheric air. The ſrmultaneous variation of 
colour indicates nothing more than various 
degrees of tenuity, or various ſtates of de- 
hlogiſtication in the particle. : £ 
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If aerated magneſia be preſent in water, it 

is not ſeparated all at once, but continues 

to fall by degrees during the whole proceſs, 5 
from the beginning of the evaporation -.,-  _ 
to dryneſs. 

Aerated lime and filiceous particles fall 
rather before a boiling heat. 

Of all the falts, gypſum falls firſt, but 
not until long after erated lime and acrated 
iron: 

If ſaturated Glutions of different falts be 
mixed, they all appear, during the evapora- 
tion, in an order conformable to their degree 

of ſolubility; that is, ſuch as are leaſt ſoluble 
in water appear firſt : — thus alum is the 
foremoſt, then vitriolated vegetable alkali (if 
any there be) afterwards, in order, martial | 
vitriol, common nitre, vitriol of copper, fa- . 
lited vegetable alkali, mineral alkali, com- 
mon ſalt, vitriol of zinc, vitriolated magne- 
ſia, and, laſtly, the deliqueſcent ſalts: but 
this order is frequently interrupted by the 
quantity of the diffolved matters. _ 

The different heterogeneous matters may 
accordingly be either ſeparated as they ſuc- 
ceſſively appear, or, by continuing the eva- 

poration to dryneſs, be obtained all mixed 
together. The former method is in ſome 
inſtances ſufficiently commodious, but is 
generally of little uſe, eſpecially when acrat- 
ed magneſia is preſent, as this ſubſtance does 
not ſeparate altogether ; beſides, the ſalts, 
however carefully collected in this way, are - 
a: more 
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more or leſs mixed with each other, and 
the deliqueſcent ſalts occaſion much incon- 
venience, eſpecially about the end of the 
operation. If every particular ingredient is 
to be ſeparately and accurately collected, the 
water muſt be frequently filtered, a proceſs 
which is attended with as much trouble as 
the repeated ſolution and evaporation of thy 
reſiduum, but is much mote. uncertain, on, 
account of the particles which are loſt upon, 
the filter—hence the latter method appears 
to be more eligible. If circumſtances per- 
mit us to repeat our analyſis, the former. 
method may be tried, for the ſake of com- 
pariſon. 67 .- 
(z) The evaporation being continued to x 
dryneſs, the whole reſiduum ſhould be care- 
fully collected, and, if thought neceſſary, 
weighed ; but the weight of the whole will 
be more accurately determined from the 
ſum of the ſeveral ingredients; becauſe, on 
account of the inequality of exſiccation, 
more or leſs of the water of cryſtallization. 
may be expelled.— Such ſalts as can be re- 
duced. to the form of cryſtals, ſhould be 
weighed when in that form. | 


Fx. SANTA of the Refptliticns not 2 
min Water. 


(a) The whole reſiduum, well dried, is 
then put into a bottle, and alcohol poured. 
over it, to the height of an inch; the 
veſſel is then ſhut clols, and ſhaken ; and, 

N. | after 


— — 
- 
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after ſtanding for a few hours, the liquor TH 
filtered. 

(30 To the u is "I added ei ght 
times the quantity of cold diſtilled 9 ; 
the mixture ſhaken ; and, after fenden 
ſome time, it is filtered. 

(c) Finally, the reſiduum is 1 for a 
| Haarter of an hour in ſomewhat more than 
four or five hundred times its weight of 
diſtilled water, and afterwards filtered. 

(D) The reſiduum now is not ſoluble, 
either in ſpirit of wine, or water. If it 
abounds in particles of iron, let it be ex- 
poſed in an open veſſel for ſome weeks to 

the rays of the ſun, and moiſtened from 
time to time ; by theſe means the metal is 
fo much dephlogiſticated, that it is not ſo- 
luble in vinegar (an effect which may be 
produced in a ſhorter: time, by means of 
ey but at the ſame time the magneſia is 
calcined, and the weight ſuffers a (z) dimi- 
gution. The preſence of iron is very eaſily 
_ diſcovered by the brown colour. The flow 
calcination by the ſun's rays occaſions no 
inconvenience, for the reſiduum being dry, 
a traveller may eaſily carry it with him 
wherever his occaſions lead him. 

The reſiduum generally conſiſts of three 
or more ingredients mixed together; theſe 
may be ſeparated from each other by the 
following method :—1ſt, Upon this reſi- 


4. duum, previouſly calcined, 1 neceſſary, and 


125 001 Diff. on Aerial Acid. 
- walthed,: 
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weighed, is poured diſtilled vinegar, Which, 
by digeſtion, diſſolves the aerated lime and 
magneſia remaining in the refiduum. Any 
mineral acid may be employed for this pur- 
poſe, if there be no iron preſent, a circum-- 
ſtance which ought to be previouſly exa- 
mined by the colour and by the precipitants _ 
above deſcribed ; but as there is ſometimes 
. preſent an argillaceous matter, which is more 
eafily taken up by the mineral acids, I 
rather recommend the uſe of diſtilled vine- 
gar. The reſiduum, which is not taken up 
by the vinegar, when waſhed and dried, 
ſhews, by its loſs of weight, how much has 
been diflolved. ä 
Adly, The acetous ſolution, evaporated to 
dryneſs, yields acetated lime, filamentous, 
and reſembling moſs. This ſubſtance is 
permanent in a moiſt air, if it only conſiſts 
of lime; but deliqueſcent, if it contains 
magneſia. This point may alſo be further 
_ aſcertained by diluted vitriolic acid (which, 
to guard againſt e b ſhould be 
l in ſparingly and flowly) ; for this 
acid, Th 


in the former caſe, converts the w 

maſs into gypſum, which falls to the bot- 
tom, and is nearly void of taſte ; but in the 

latter, it diflolves the magneſia perfealy, 

forming vitriolated magneſia extremely 
bitter, and which, on evaporation, forms 

priſmatic cryſtals ; or, if the baſe be mited, 

it forms partly gypſum, partly vitriblated 


magneſia. | 5 890 
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. 2dly, In order to know the weight of "I 
luble earth which had been ſuſpended in the 


water, let the gypſum and vitriolated mag- 
neſia be ſeparately diſſolved, precipitated: by 


an aerated alkali, waſhed, dried, and weigh- 
ed; but this tedious proceſs may be avoided, 


if we recolle& that 100 parts of gypſum 
contain about 34 of pure lime, which are 


equivalent to nearly 62 of aerated lime; and 
that 100 parts of vitriolated magneſia con- 
tain 19 of pure magneſia, which are N | 


to 42 of aerated magneſia. 


4thly, That part which 1 is not foluble i in 
the vinegar, is either argillaceous, martial, 


or filiceous. The preſence of the firſt” al- | 


ways renders the water ſomewhat turbid, and 
of an opal colour; this, as well as the mar- 
tial earth, is ſoluble in marine acid, but the 
metallic earth may be preeipitated alone by 


a phlogiſticated alk kali; after which, the ar- 


gillaceous part may be thrown'down by an 
alkali.” Such portion as reſiſts a ſufficient 
quantity of marine acid, is ſiliceous earth, 
which may be further determined by the | 
blow-pipe z for this earth, when added to 
the mineral alkali in fuſion, unites with it, 


with a violent efferveſcence, and 18 thereby 


f r diſſolved 13 


5thly, Aerated 


= _ 


* (e). Ms. Gioanetti 0. e. p. 22. TY "el opinion, that the 
_ of iron may be determined by precipitation with 
e pours in the infuſion till there is a ſuperabun- 


dant t quantiy and he 87 expoſes the N to 
cat 


* 
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Sthly, Aerated manganeſe may, perhaps, 
ſoragtimed be diſcovered in waters; in which 
caſe it is found in the reſiduum, Ne 4, and 
may be ſeparated in the following manner: 

Firſt let the reſiduum be violently calcined, 
then pour upon it diluted'nitrous acid, with 
the addition of a little ſugar; and, after 
ſtanding. for about an hour, let the liquor 
be filtered. Upon dropping an alkali into 
the filtered liquor, a White powder falls, 
which, by ignition, grows black, and the 
weig ht of which is to be determined by the 
11 The rationale of this operation 
will readily appear (/) hereafter ; I therefore 
paſs it over here, in order to avoid repetition | 
as much as poſſible. ih cr. ? 

6thly, If at any time aerated terra ponde- 
roſa is contained in the reſiduum (which 
5 certainly may be the caſe, although no per- 
ſon has, hitherto diſcovered it) it diſſolves 
in vinegar like the other abſorbent earths, 
and differs from lime in this particular, that 
it forms, with vitriolic acid, a ſpathum pon- 
deroſum, which is not ſoluble in a thouſand 
times its weight of water. | 100 parts af . 


ST 4 


e ee OT TS ooh weight, 


and becomes ſenſible to the magnet. This proceſs may 


uſeful to verify or compare reſults, but alone is not f. | 
cient, as it ds no indication of the ſtate of the i Ned | 
nor of the menſtruum. Beſides, the great diminution! of 
the precipitate after calcination, does not allow us to ſup- 
poſe that its magnetic properties are Kale by en 
of phlogiſton. 9 . 


* Of he whit Ores af tron,” mort cv 
M 2 5 this 
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this ſpar contain about 84 of pure terra 
I — which are nearly ee to 
130 of that earth when acrated. | 


= F xl. Econinatio Fr: Refduum Slab in 


| We hall now proceed to examine the 
<alations mentioned in the preceding ſec- 
tion. . 
(4) The folution obtained by alcohol 
i: A) contains chiefly lime and magneſia 
ited, lime and magneſia nitrated, together 
with ſalited terra ponderoſa, if one or more 
of theſe ſubſtances be contained in the wa- 
ter. In order to diſcover the quality and 
quantity of the ingredients, evaporate to 
a ryneſs, pour on diluted vitriolic acid, 79 | 
ns the proceſs as deſcribed (x. p, 2, 
Sometimes the alcohol alſo contains a 
phlogiſticated martial vitriol, which may be 
ſeparated from the lution: diluted with a 
ſufficient quantity of water, by a phlogiſti- 
_ cated alkali. T he ſolution is of a reddiſh 
brown. 
(z) The nn made by cold water 
(x. B) is to be thus examined: iſt, cryſ- 
tallization is to be attempted by gentie eva- 
poration this cryſtallization ſucceeds better, 
When the deliqueſcent ſalts are ſeparated. 
Exceptin common ſalt (of which cold 
water diſſolves nearly as much as hot, and 


"4 which therefore i is cryſtallized by continual 


evaporation) 
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evaporation) all the falts eaſily aſſume re- 

_ gular forms, if the evapotation be carried 
on in a heat of 80 or ge, until a drop 
of the ſolution let fall upon a cold glaſs, in 
the ſpace of a minute exhibits cryſtalline 
grains or ſpiculæ. Slow refrigeration is 
alſo preferable to a quick one. Evapora- 

tion conducted with a boiling. heat, will 
ſometimes produce perfect cryſtals on the 
ſurface; but theſe generally conſiſt of an 


aggregation of various ſorts. When we are 


only enquiring into the ſpecies of the falt, 
and not its figure,, we muſt proceed in an- 
_ ether. way !- : 8 
Let the cryſtals which ſucceſſively ap- 
| pear be put upon bibulous paper and dried, 
but not ſo much as to expel any of the 
water of cryſtallization :- the form, / taſte, 
and other qualities, mentioned in , will 
in ſome meaſure ſerve to determine the 
true nature of each ſalt; but in order to 
avoid the ſmalleſt doubt, we ſhall conſider 
them all in the following manner: in N' a, 
alkaline ſalts alone are comprehended; 3, 
neutral ſalts; 4, earthy ſalts; 5, metallle 
ſalts; and, finally, 6, a number of mixed 
ſalts, which are 3 with more diffi- 
culty. I, e een 
2. Whether any given ſalt be alkaline or 
not, may be diſcovered to a certainty by 
various methods; viz. by its lixivieus taſte, 
efferveſcence with acids, and the various 
precipitants (viz, B, c). By uniting it 
e 9 M 3 With 


/ 


© 8 


| foliated Week de. » Morveau. 
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with vitriolic (g) acid, we may devennioe | 
; the ſpecies of alkali. 


Authors ſpeak of a certain imperfect mi- 
not alkali 3» but all, of that ſort, which 1 


have had an opportunity of ſeeing, appear 


to be no other than a genuine alkali, but 
impure, particularly vitiated by delique- 
ſcent. ſalts. But we ſhall have occaſion, 


perhaps, to ſay more of this hereafter. 


3. I call thoſe ſalts neutral, which are 


compoſed of an acid and an alkali ; and I call 
thoſe midale ſalts, which have not a ſaline, 


but an earthy, or metallic baſe. Perfect 
neutral ſalts, ſuch as are found in water, do 


not ſhew any ſigns either of acid or alkali 
in a diſengaged ſtate, nor are ſolutions of - 


them rendered in the leaſt turbid on We ad- 
dition of an alkaline ſalt. 


In the examination of ne Fi "He or 


"FI ſalts, -two circumſtances muſt be 
particularly attended to; namely, 1ſt; to 
determine what the: conſtituent acid is; and 
2d, what: baſe: the acid is united with. —Vi- 


triolic acid is diſcovered” by falited terra 
ponderoſa (vii. r, L) or by : acetated lead 
(vil. R). hen the nitrous acid is pre- 


ſent, it is expelled by the affuſion of con- 


centrated vitriolic acid, and may be diſtin- 


- e W N ons and its red 


4p Diſtilled. Ubi is Wal as it table with 
vegetable alkali, a deliqueſcent ſalt, and with the foſſil a 


finoke, 
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| aks In like manfier marine acid yields 
to the vitriolic, but has a different kind of 
ſmell, and a grey ſmoke. When theſe acids 
are only in very ſmall quantity, the ſmoke 
will ſcarcely be viſible in a dry place; but 
in this caſe the very ſlighteſt veſtige of ni- 
trous acid is made apparent, by expoſing to 
the fume a paper moiſtened with volatile 
alkali. To diſcover the moſt minute quan- 
tity of marine acid vapour, nothing more is 
neceſſary than a paper moiſtened with water: 
the vapour inſtantly ſurrounds this paper, 
in the ſame manner as the nitrous vapour 
attaches itſelf to the me PTS 
with volatile alkali. 7 

Beſides, nitrous acid is diſooverable by 
detobrtion; and the marine, by various 
means, ſuch as nitrated ſilver (vII. o), ni- 
trated mercury 2 P), and esc lead W» 
En. A). : 

It is ſomewhat more difficate: to dblceyer 
the baſes; the vegetable alkali cannot be 
| ſeparated in the humid way, unleſs by terra 
ponderoſa; but this . ſeparation may be ef- 
fected in various ways, by means of a double 
_ elective attraction (5). The mineral al kali 
is expelled by the vegetable, but in this 


— 


% 


caſe does not maniteſt itſelf by turbid- 


None 03 yer it _ be N "OP ery 


(5) On elective Attractions. 
== Ibid, F vir. ſub initio. 


. | M4: lization. 
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lization. Both the fixed alkalis expel the 


volatile, with a peculiar pungent odour. 
Vitriolated mineral alkali ſhould be care- 
fully diſtinguiſhed from the combination of 
vitriolic acid with magneſia. Theſe two 
ſalts agree in for bitter priſmatic cryſ- 
tals, which ſuffer 1 calcination 


in a dry air; but the cryſtals of the former 


are generally larger, much depreſſed, with 
a cooler and milder taſte; but they may 
very eaſily, and inſtantly, be diſtinguiſhed 


from each other, by the addition of a ſmall 
piece of each to lime- water; for the lime- 


water is not rendered in the leaſt turbid by 


the vitriolated mineral alkali, but the vi- 

triolated magneſia is inſtantly decompoſed; | 
ſor in this laſt. caſe the aci . with the 
lime, and forms a gypſum, which, together 


with the deſerted 


magneſia, is found at the 


bottom. If theſe, mixed together, be pre- 


ſent in water, they cannot be completely 
ſeparated by cryſtallization. I determine 
the quantity of 1 in the following man- 
ner: I gradually precipitate the magneſia 


by a ſolution of mineral alkali; I unite this 


again. with vitriolic acid, and obtain, by 
cryſtallization, a vitriolated magneſia ; the 
weight: of which, ſubducted —— the 2 
maſs. of ſaline matter, previouſſy cryſtallized 
and weighed, yields the weight 'of the vi- 


triolated mineral alkali, 'The ſame may be 
collected from the weight of the precipitated 
m alone, if we know the proportions 


of 
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of the principles which conſtitute the two 
falts. Authors ſpeak of many varieties of 
vitriolated mineral alkali, and vitriolated 


magneſia, varieties which, however, depend. 


entirely upon the difference of purity: thus 
the ſal Anglicus, Ep 
falt, Seidlitz, and others, when well depu- 
rated, all yield the very fame vitriokated 
magneſia in 

The vegetable and e alkali, aka 
united with marine acid, form falts which 


. agree in their cubic figure, decrepitation in 
the fire, and to a certain degree in their 


taſte; yet the former is ſomewhat more 


acrid, and is beſides perfectly diſtinguiſhable 
by another property, — into a faturated 
ſolution of this falt be dropped the acid-of 
tartar, a pure and genuine tartar falls to the 
bottom; this does not take place in a ſolu- 
tion of common ſalt, becauſe the mineral 
alkali has far leſs affinity with acid of tartar 
than the Wr ber v has. N 
chi is known by its 3 on 2 | 
addition of aerated alkali, the ſpecies of the 
earth may be thus determined: — terra pon- 
deroſa produces, with the vitriolic acid, a 
ſpathum ponderoſum (x. , 6); calcareous 
earth, with the ſame acid, produces a gyp- 
_ (x. D, 2); magneſia, the falt com- 
monly called fal catharticus amarus (. D, 
2); and me 8 alum. | 


: 5. - 


falt, Leydſchutz bY 
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If any metal be preſent, it may ge- 
| morally be known by the colour, or by an 

ochre.—If the baſe be cupreous it is preci- 
| pitated-1 in a metallic form upon iron, if the 

moiſtened ſalt be rubbed upon the metal, or 
@ poliſhed piece of iron laid in the ſolution; 5 
it is diſcoverable alſo by a blue colour, an 
#ruginous taſte, by the volatile (vil. e or 
* the phlogiſticated alkali (v11. P). 

Iron is detected by its colour, Which is 
Srceniſh, or yellowiſh, according to the de- 
gree of dephlogiſtication, by its inky taſte, 
by an ochre, by tincture of galls (vII. D), and 
by phlogiſticated alkali; which precipitates 
2 Pruſſian blue (vir; E). — In the Treatiſe 
on Alum, I ſhall explain at large the me- 
thod by which martial vitriol may be ſepa- 
rated from vitriolated magneſia and alum. 
Zinc forms, with vitriolic acid, a white 
| vitriol, of which-cryſtals have a priſmatic fi- 

re. This metal is precipitated white by 
alkalis; as alſo. by the phlogiſticated alkcadns 
but is not at all affected by any metal. 
Manganeſe alſo yields a white vitriol hd 
| white: precipitates ;. but it differs from zinc 

in growing black by calcination, and being 


gafterwards inſoluble in acids, unleſs they 


are either themſelves phlogiſticated, or ren- 
dered ſo by the addition of ſome ſuitable 
ſubſtance, ſuch v. g. as ſugar. 

Arſenic, in its reguline form, is not * 
luble in water; ; and of the white calx of 
arſenic, cold water tan up no more than 

_— a few 
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a few grains in a kanne ;—befides,” this 
calx is very rarely found naturally ſoluble in 
Mater; nevertheleſs, as it may ſometimes 
| happen, eſpecially in countries abounding 
with metals, that water . ſhall be vitiated 
by arſenic, I ſhall here ſhew mY _ en 
it may be diſcovere. 
If the dry reſiduum be chrocn pont live 2 
coals, or, which is better, "expoſed upon a 
piece of charcoal to flame, by means of a 
blow- pipe, a ſmell like that of garlic will 


8 diſtinctly perceived; this is the moſt 


certain indication of the preſence of arſenic. 
Many other methods have alſo been thought 
of, but they are in general ſuch as cannot 


be employed, unleſs the water contains arſe= _ 


nic alone, which is ſeldom or never the 
caſe.—If a clear ſolution of hepar ſulphuris 
be dropped into water containing arſenic, 
and no ſubſtance be preſent to prevent it, a 
yellow precipitate immediately falls, which 
is found to be a ſpecies of orpiment or ſul- 
phoratgd arlenic. 

6. The various ſalts, although very abit: 
ferent from each other; when once mixed 
together, are not eaſily ſeparated ; hence 
often ariſes conſiderable difficulty in the 
analyſis of waters; for certain of the neu- 
tral and middle ſalts, enter into more com- 
pound combinations, and obſtinately re 
ſiſt ſeparation, even though n £ 

pe 23 times N at leaſt they adul- _ 
abut terate 


1 * 
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terate one another, and are not obtained pure 


without the utmoſt difficulty. 


This difficulty has already been in ſome 


degree removed by ſeparating the delique- 


ſcent falts (x. A), which otherwiſe would 
enter the water neceſſary for cryſtallization, 


and prevent that proceſs from going on re- 


gularly.—The following are the principal 


inconveniences which ftill remain. 


The uncombined mineral alkali can ſcarce 
be perfectly ſeparated from common falt : 


the weight of both theſe taken together 


being known, let the alkali by degrees be 
exactly ſaturated with vitriolic acid ; this 
being done, let an equal quantity of the 


_ ſame acid be ſaturated with mineral alkali ; 


which being cryſtallized, the weight of al- 
kaline falt mixed with the common ſalt, 


and conſequently the weight of the ſea- ſalt 


itſelf, will appear (4). 


(ti) As the operator can never be ſure of attaining the 
uſe the 


preciſe point of ſaturation, even though he ſhould 
precautions of diluting the acid or alkali, and mixin 


2 tincture with the liquor; that he may be able to perceive 
the progreſs of its changes, the proceſs of M. Gioa- 


netti to obtain the ſeparations of the ſame ſalts ſeems 
more advantageous ; it conſiſts in reducing all the foſſil 
alkali into foliated earth, by the addition of a ſufficient 
quantity of diſtilled vinegar ; and, after cryſtallizing the 


whole maſs again, to diſſolve the terra foliata in ſpirit of 


wine: the ſole attention neceſſary is, not to burn the ter- 
ra foliata, and conſequently. to 1 by a very gentle 
heat. The learned phyſician of Furin found that ſpirit 
of wine would not take up ſea- ſalt, even when mixed with 


terra foliata, By diſtilling the ſpirit of wine, and cal- 


cining 


\ 


or THE ANALYSIS OF WATERS. 173 
We have already ſhewn A 43) how mi- 


|  neral alkali and magneſia, when united with 
the ſame vitriolic acid, as alſo vegetable and 
mineral alkali, when ſalited, may be ſepa- 


rated; the weight of the whole and of one 


ingredient being known, that of the other 
is eaſily determined. | 


Alum and vitriolated magneſia we ſepa- 5 


rated by chalk, but not by quick lime, 
which decompoſes both; whereas chalk, or 


rather aerated lime, decompoſes alum, but 


| induces. no change upon vitriolated mag- 
neſia. . | | 


Finally, if diſtin concretions cannot. 
otherwiſe be obtained, the metallic ſalts are 
to be precipitated by phlogiſticated alkali, 
the earthy ones by fixed alkali, and the pre- 
cipitates managed as directed (x. p): the 
quantities of the precipitating alkalis, and of 


the ſalts produced by their means, cannot 
fail to give the requiſite information (v). 


(ce) The ſolution made by boiling water 


= 


(x. e) contains ſcarcely any thing more 


than gypſum, which may be either ſepa- 


rated by cryſtallization, or decompoſed by 


_ an alkali. 
(v) In order that the different ſalts may 


be the more eaſily diſtinguiſhed, and their 


cining the reſiduum he foſſil alkali which exiſted in 45 
firſt faline maſs will be retrieved in ſubfiance -withour 


E 
caſe, b y ſu ion ition, and b Curl 
the matter itſelf, Morveau. . 


8 mutual 


— ———̃ IA WG nes ons ot > 
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mutual relations the better underſtood, I add 
the following ſketch of the moſt remark- 
able among them, having treated otewhare- 
* the aerated alkalis. 1 


Vi riolated vegetable Altats ; vulg 18 virrio. .- | 
Yd be PN "RN artar. e | > 


ny 100 parts contain about 52 of pure 
vegetable alkali, 40 of vitriolie acid, and 8 
of water. In an heat of 15 one part of this 
ſalt requires, for ſolution, 16 of water, but 
of boiling water no more than 5. The 
taſte is weak and ſomewhat, bitter; it does 
not deliqueſce in a moiſt, nor ſuffer ſponta- 
- © neouscalcination in a dry air; it decrepitates 
in the fire, and is fuſed with difficulty. 
I) be original form of the (cryſtals: is that 
of an hexagonal priſm, terminated at bot 
ends by an hexaedral pyramid.— The, acci- 
dental figure varies in many different ways. 


(1) 1 ſhall ſubjoin Mr. Kirwan's eſtimation of the ke⸗ 
ſpective quantity of ingredients in theſe ſaline compounds. 
The reader will probably be ſurprized at the difference 
between his numbers . thoſe of the author; but ſuch 
| Fr roblems are among the moſt. difficult in chymiſtry. 
here is, however, a circumſtance which muſt not be 
' concealed, and which will contribute to reconcile much 
of the r eee :— Mr. Kirwan conſiders. the acids as 
pure, and totally free from water ; whereas Profeſſor Berg- 
man conſiders them in a ſtate of conſiderable concentra- 
tion indeed, but as containing a very large proportion of 
water. 
1̃00 grains of this ſalt, perfectly dry, contain, accord= _ 
? bg Mr. Kirwan, | 30, 21 of real acid, 64, 61 of alkali, W5 
5, 18 of water: when ee they contain 


6 18 of Water. B. — 
Vitriolated 


_ 
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 Pitrialated mineral Alkali; vul g0 Glauder's 5 SO 


Salt. | 1 


e 100 parts contain 1 ns of pure chitin 5 
alleals, 27 of vitriolic acid, and 58 of water. 
In a moderate heat, one part requires 25, of * 
water, of boiling : water only 4.—lt_ does : 
not deliqueſce in a moiſt air ; it ſuffers ſpon- 
taneous calcination in heat; it liquefies in 
the fire, again grows dry, ang then . 
The taſte; bitter and cold 
The form irregular 3 prifs 3 * 
two oppoſite ſides broader, the apices ob- 
lique, formed of two planes, conſiſting of 
the two oppoſite narrow ſides of the priſm, 
inclined to each other in a manner 'reſem- 
bling: the roof of an houſe. | Woes - 1-48 
N e negetable Allal ; ug go. common 


Nitre. 


(2) 100 parts contain 49 of pure vege- 
table alkali, 33 of nitrous acid, and 18 of 
water; one part requires 7 of water, but of 
boiling water ſcarce more than 1. The 
taſte, acrid, _bitteriſh, cold; it neither de- 


: 


(m) 100 grains, perfectly dry, contain 29, 12 of mere 
vitriolie acid, 48, 6 of mere alkali, and 22, 28 of water. 
In cryſtals they contain 13, 19 of N W. 21, *7 
of alkali, and 64, 94 of water. B. 

(77) 100 grains, perfectly dry, contain 20, 86 of acid, 
66 of alkali, and 3, 14 of water! In exyſtals they contain 
29, 39 of ber 635 97 of WED, BROS * water. B. 


| hqueſces | 


1 . 
: 
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liqueſces nor effloreſces ;—it detonates with 
ignited phlogiſton. 

The form priſmatic, hexagonal, often 
ſtriated. The apices —— e 
e obliquely truncated. 


Salut vegrtabl Altali ; vul go Sal FOE 
*  Sytoa. 


(ah 100 parts contain 61 of pure ere 
7 Alkali, 31 of marine acid, and 8 1 
1 5 1 part requires, for ſolution, 3 parts of wa- 
ter an a moderate ee of boiling 
water 2. The taſte ſalt and acrid; it nei- 
ther ſuffers deliqueſcence, nor ſpontaneous 


4 1 calcination; it decrepitates in the fire, and 
"= fuſes. 


: 7 If - * 


The form cubic, fonedingen priſmatic, 


4 a8 5 Auadrangular, e ee truncated. 


1: 
Win | 
WY | Salited mineral Alkali; vulgo Sea Salt, or 


(3) 100 parts contain 42 of pure mineral 
alkali, 52 of marine acid, and 6 of Water. 
"One Fu in a moderate heat "Foquires 2:5 of 


po 100 — a Canin \ 68 of acid, 

1 co rin, pe y dry cons "by mare wt 

Wed contain 7, — 7 B. ba, by 
() 100 grains, perfectly dry, contain y 

, real ac acid, 53 of alkali, and 13 of water, r 


the eryſlals conzin 45. 3 of acid, 50 of alkali, and 16, 7 


of water. 
a b 
- E . ; 
bs LS * * 8 
8 Water 
. * ® 
* 4 2 : : 
+” * 
/ 
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. water, of boiling water 235: The taſte, ſalt; 


Alt ſuffers. neither deliqueſcence nor ſpon- =; 


taneous calcination ; it EU in the 
fire, then flows. | REES? 
The form cubic: 


2 


Mt itriolated Lime. 3 vul go 3 


(4) 100 parts contain 3a of pure lime; 5 
of vitriolic acid, and 22 of water: One part 
requires of water at a moderate heat 500, 

of boiling water 450. The taſte earthy, 
ſcarcely ſenſible. It ſplits in the fire; and 
in a very intenſe heat it fuſe. 

The form ſpathaceous or. octaedral; the 5 
two oppoſite apices deeply truncated, fo as 
to reſemble a table with a enn e 


Vitrialated Magneſs.; wu] go Sal catharticus 
| amarus—Epſem S.. WY 


@) 106 parts contain ig of pute tnaghe- 
ſia, 33 of vitriolic acid, and 48 of water: 
One part requires i of water at a moderate 
heat, of boiling water ſearee x. The taſte 


7 The proportion of ingredients in natural gypſum 
2 but of artificial 100 grains are eſtimated, by Mr: 


Kirwan, to contain 32 of earth, 29, 44 of acid, and 38, 56 


1 AC1 


.of water ; when dried it loſes about 24 of Water, and 
205 hamper a; contains 42 of earth, 39 of acid, and 19 of . | 
per cen 
(r) 100 grains, re dry, dontain 45; 67 of mere 
36, 54 of pure earth, and 17, 83 of water: 

in cryſtals they contain 23» 7 5 of * 19 of earth; and 
ä 75 25 of water. 3. 


N 5 een 5 


—— 


— * - 
— pos. by PALS 
— 
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n 1 Wie Eng 
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37 of earth, and 34, 72 of water, B B. 
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exceſſively bitter, and ſomewhat cold; it 


_ ſuffers ſpontaneous calcination in heat; in 
the fire it foams, grows dry, and fuſes. 


The form priſmatic, tetragonal, with py- 
ramidal quadrangular apices. 


Vitriolated Clay; vulgo e 


0) 100 parts contain 18 of clay, 38 of 
vitriolic acid, and 44 of water; 1 part re- 
quires 30 of water in a moderate heat, of 
boiling water 1. The taſte ſweetiſh, aſ- 


ttingent; it ſuffers neither deliqueſcence 


nor calcination ; in the fire it foams, dries, 


and grows hard. 


The n octaedral. 


Nitrated 3 


(t) x00 parts, well dried, contain 32 of 
pure lime; the water is not eaſily aſcer- 
tained, as a part of the acid is alſo expelled 
by calcination ; it is probable that it 


amounts to 25 at leaft, and if fo, the acid will 
3 deliqueſces. The taſte extremely 


bitter and acrid ; alcohol diſſolves it, and by 


ebullition takes up its own weight: it can- 


not be reduced to the form of permanent 
cryſtals. | 


(ON 100 grains perfeMy contain 42, M of acid, 32, 
14 of earth, and 25, oz of water; in cryſtals they contain 


0 23, of acid, 18 of earth, 1 06 of * B. 


(t) 100 grains, carefully dri * 33» 28 of acid, 


| Nitrated | 
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NMitrated Magna. 


1 (v) 100 parts, well exſiccated, contain 27 75 
of pure magneſia; ſetting down the water at 
30, which in this caſe it rather ſeems to ex- 


ceed, the acid will amount to 43: it deli- 
queſces, yet may be obtained in the form 


of oblique, truncated, tetragonal, priſmatic . 


cryſtals; but they ſoon again deliquiate: the 
_ taſte, extremely bitter, 'acrid : 1 part in a 
moderate heat requires, for ſolution, 9 parts 
of alcohol. . e 


Salited Lime; vulgo Fixed Sal Ammoniac. 


(2) 100 parts, well exſiccated, contain 44. 
of pure lime; ſuppoſing the water to be 25, 


the marine acid will be 31: it deliqueſces, 
and cannot be reduced to permanent cryſ- 
tals. The taſte extremely bitter: boiling 


ſpirit of wine diſſolves its own weight of 
e Magneſia. IT: 
( o) 100 parts, well exſiccated, contain 4t 
of pure magnelia ; ſuppoſing the water to be 


[v) 100 grains, well dried, contain 35, 64, of acid, 27 7 
of pure earth, and 37, 36 of water. B, REY 
(#) 100 grains, well dried, contain 42, 56 of acid, 38 


earth, and 1 of water. B. 


(w) Of this falt r. Kirwan affirms, that it cannot be : 


tolerably dried, without loſing much of its acid, together 


\ N2 | : * 26, 


- 


"| 


iS oh CS . ] . , 
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2 5, the marine acid will be 34; in deli⸗ 
queſcing it attracts 0,66 of water: 1 part in 
'a moderate heat requires 5 parts of alcohol : 
The take creat +a 


| TY Vitriolated Copper FO go Blur — 


100 parts, cryſtallized, contain 26 of 
copper, 46 of vitriolic acid, and 28 f 
Water. The taſte aceſeent, æruginous, cauſ- 
tic; it calcines in heat: 1 part, in a mo- 
derate heat, requires nearly 4 of water, but 
of bailing water much leſs. 

The figure compreſſed, hexagonal; . prif- 
matic, 3 and parallelly uren on 
| both tides. _ | | 


LO 


V. triolated tron; 1 go green Vitrial 


0 100 parts contain 23 of i iron, 39 of vi- 
trislie acid, and 38 of water: in moderate 
heat, 1 part requires 6 of water, of boiling 
water +: in heat it ſplits into a yellow 
powder, in the fire, into a ferruginous 
. The taſte err ſtyptie, cauſ- 
8 The a aa; : when dez phlogiſ- 
2 dee it e a es of calcined 


tay 100 grains contain 27 of Lepper, 85 of acid; and 
443 of water; of which it loſes about 28 by evaporation, 
or flight calcination. B. A 
5) 100 grains of this ſalt, in cryſtals, contain 2c of 
eee dr B. . 
; "Iron; 
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iron; the ferruginous geliqueſcent reſiduum 2 5 


1s rei taken up * t of wine, 


Vitriolated Zi inc; v wt 80 white Vitriel,. 


| ( 100 parts Cantet 20 of zinc, 40 f 
vitriolic acid, and 40 of water; in a mo- 
derate heat, 1 part requires more than 2 of 

water, but much leſs of, boiling water, 

The taſte aceſcent, aſtringent, cauſtic, 

The form, tetragonal - priſmatic, termi- 

| nated by tetragonal pyramidal apices. 

Ihe advantage of knowing the proportion 
of the conſtituent - principles 1s ſignal and 
extenſive; - thus, for example, ſuppoſe the 

weight of the magneſia precipitated (B, 3) 

to be equal m, then 35 : roo m = quantity 

of vitriolic acid neceſſary for ſaturating it; 
and 2 m = vitro magneſia ariſing 
from Uwes — H.: 23 m, indicates the 
weight of that Wea mineral alkali, 

which is produced by precipitating the vi- 

triolated den gn by means of mineral al- 

kali : + m = the pure mineral 
alkali neceſſary for that precipitation; and 

e: : m tha aerated alkali neceſſary 
for the ſame purpoſe. In the preſent caſe 

m is given, and hence all the formula are 
N determined. In like manner, on other 


4 


(z) 100 | Sow: contin 20 of eine, 10 W and 58 5 
| Ane 


4 


"20 5 7 © occaſions, 8 5 
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occaſions, the cauſes ate found fo connected, 
that one phenomenon being given, many 

others are immediately ſuggeſted. 


is ta be confirmed by Syn- 
n. 8 
When, by the experiments above pro- 
poſed and deſcribed, the ſeveral heteroge- 
neous matters are determined, as to quantity 
and quality, and reduced by accurate analyſis 
to perfect certainty, nothing remains but to 
unite with pure water all the ſeparated mat- 
ters in due proportion: if then the water, 
thus treated, exactly and perfectly reſembles 
the water which has been examined, it muſt 
afford an irrefragable argument that the ana- 
lyſis has been properly conducted, 
It is indeed but rarely neceſſary to exa- 
mine all waters with the extreme accuracy 
above deſcribed; but as the queſtion was 
concerning the art of examining waters in 
general, no circumſtance which has any re- 
lation to the ſubject could properly be 
omitted, as all ſuch may, in certain caſes, be 
uſeful, nay altogether neceſſar x. 


S x1. Analyjs 


$ xt11, The Selt&iom and Correctun of 
Waters, with reſpect to their uſe, may be 

divided into four claſſes; 1ſt, thoſe which 

may without difficulty be applied to daily 
* Foy # | | 4 4 ; uſe, 


* 
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uſe, ſuch are, good fountain, river, and lake: 
waters: 2d, thoſe which may indeed be 
uſed, but yet, are attended vieh certain in- 
cConveniences, unleſs previouſly purified. by 
ſome means or other; to this claſs belong 
| hard waters as they are called, and ſtagnant 
| * which have not ſufficient motion: 
d, thoſe which, on account of their con- 
| tents, cannot be daily employed for the 
purpoſes of life, but are uſed at certain times, 
and under certain regulations, againſt infir- 
mities and diſeaſes; ſuch are the medi- 
cated waters: finally, 4th, thoſe which, on 
account of the nature and quantity of their | 
heterogeneous matters, are ſeldom or never 
uſed internally, but nevertheleſs may in other 
reſpects be extremely uſeful. 

(A) It is unneceſſary to beſtow much Ia 
bour upon the firſt claſs, as daily experience 
evinces it to be harmleſs, and therefore not 
to require any correction. In proportion as 
water is rendered leſs turbid by acid of ſu- 
gar, fixed alkali, or ſolution of ſilver, it is 
the more pure, and with the greater juſtices 
referred to the firſt claſs. 

(3) The ſecond claſs is rendered very 
turbid, by ſolution of ſugar, or of fixed al- 
kaline falt, and is conſidered as the. more 
impure in proportion to the quantity of 
precipitate. Theſe waters are auſtere, with 
a ſtyptic diſagreeable earthy taſte ; they are 
apt to occaſion obſtructions; and a long con- 


| tinued uſe of them appears to be unſafe. 
N 4 25 "Tale 


wi © 
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_ Theſe are much leſs fit for obtaining ex- 
tracts from ſolid ſubſtances than the former 
claſs, and are therefore much leſs efficacious 
in brewing, in diſtilling, in preparing decoc- 
tion of coffea, or :afaficn of tea, and man 
others ; — for the waſhing of linen, theſe 
'- ' waters are more or leſs unhit, partly becauſe 
they do not eaſily diſſolve the impurities, 
partly becauſe they decompoſe the ſoap, and 
render it unfit for the purpoſe. Hard waters, 
for the reaſons above-mentioned, are totally 
uſeleſs in the bleaching of linen; they are 
alſo unfit for boiling peaſe, beans, and other ; 
_ pulſe, as they neither macerate nor make 
them ſoft—the ſame i is obſerved of old and 
hard fleſh. : 

For the purpoſes of preparing hemp "is 
flax by putrefaction, theſe waters are the leſs 
uſeful, as it is certain that they poſſeſs an 
antiſeptic power; hence ſubſtances im- 
merſed in them preſerve their ſtrength and 
texture longer than they would do in better 
water; this circumſtance affords a hint for 

trying whether theſe waters may not be uſe- 
fully employed in long voyages, as they can, 
upon occaſion, be eaſily made fit for uſe, 
. Tin, in general, grows black with waters of 
this ſort ; they have been thought, by ſome 
erſons, to be unfit for the watering of 
lants, but, as far as can be conjeQured, they 
thould be, in this intention, not only wave: 
leſs, but ſingularly uſeful. | 
WMaters endued with theſe properties are 
. 1 | 89 
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called hard, and in ſuch waters their effects 
aare chiefly produced by an abſorbent earth, 
united with an acid: if the aerial acid 
be the menſtruum, boiling alone is ſuffi- 
cient to correct the water. As this ſubtile 
acid is expelled by heat, the earth which had 
been ſuſpended by it is no longer ſoluble in 
the water, and therefore precipitates, and 
all the minute particles attach themſelves to 
the inequalities of the ſubſtances they meet 
with, and adhere firmly; hence it is, that 
tea-kettles are generally in a ſhort time co- 
vered with a cruſt of abſorbent earth; and 
hence too it happens that the ſurface of 
1 pulſe is obſtructed, fo that the water can- 
«1 not penetrate them. The hardneſs of waters 
which depends upon this circumſtance is of 
little conſequence, as it may be corrected 
ſimply, by boiling and cooling: but, in or- 
der to make it agreeable to the palate after 
the depoſition of the calcareous matter, it 
muſt be expoſed to the open air, in broad 
ſhallow veſſels, by which it recoyers from 
the atmoſphere a portion of the aerial 
acl, nn tg ing 7 ri} trite 
But if the abſorbent earth be ſuſpended 
by means of any other acid, it is not ſo 
eaſily ſeparated ; and it. is then particularly 
that it occaſions many of the above-men- 
tioned inconveniences. The decompoſi- 
tion of the ſoap takes place, becauſe the al- 
kali unites more willingly to the mineral 
acid of the middle earthy ſalt, than to the 


3 
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oil, which therefore 1s expelled, and being 
infoloble by itſelf, is collected at the ſurface 
of the 56k in the form of drops or of a 
floating membrane. | 
The other effects are occaſioned ith 
by the middle falt itſelf, or take place from 
hence, that during the boiling, a part of the 
menſtruum flies off, upon which the de- 
ſerted baſe cloſely attaches itſelf to ſuch 
bodies as it meets with. This diſſipation 
readily happens to the nitrous acid, whe- 
ther united with lime or magneſia, as alſo to 
the marine acid, hen united with mag 
nei. | 
This ſpecies of hardneſs cannot be cor- 
reed by boiling alone, but may be remoy- 
ed by a fixed alkali, which. precipitates the 
earthy baſe. For this purpoſe let a ſolution 
of pot-athes, or any other alkaline ſalt, be 
poured into the water ſo long as it occaſions 
any turbidneſs : after the precipitate has 
fallen to the bottom, it muſt be tried whe- 
ther any turbidneſs is occaſioned by the ad- 
dition of more alkali; when no more is 
found to fall, we may eaſily determine what 
quantity of alkaline falt any given water re- 
quires, by weighing the alkali and its ſolu- 
tion, previous to the experiment. Finally, 
let the water, thus purified, be decanted 
off from the e or, if neceſſary, fil- | 
. tered. 
Stagnant waters are liable to corru ption 
in. warm en and afford lodgment to 


millions 
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millions of inſets, This inconvenience is 
obviated in the ſouthern parts of Europe, 

a ſort of ſandy ſtone, called filters. The 
water to be uſed for the preparation of food, 
or for drink, is made to paſs through theſe 
filters; and is thus freed from all ſuch he- 
terogeneous matters as are not united with 
it in the way of ſolution. 

(e) The cold medicated waters, which 


poſſeſs peculiar power and efficacy, contain a J 
much larger quantity of aerial acid than the _ 


common waters ; and in general their excel- 
lence is chiefly derivetl from the quantity of 
their ſubtile acid; however, as they are ſe]- 
dom or never without a mixture of other ſa- 

line ſubſtances, it is by theſe that their pe- 
culiar effects are ſpecifically determined: 


for, thou gh the Seltzer and Pyrmont wa- | 


ters. contain a large proportion of the aerial 
acid, no one eſtimates their efficacy by the 
quantity of aerial acid; it being rather de- 
pendent upon grofler ſalts; though theſe lat- 
ter are certainly vivified by this true mineral 
ſpirit, and from it receive a more active and 
| 5 power. The method of deter- 

ining the quantity of this volatile acid 
contained in waters has deen explained 
(VIII. A, B). 

Cold medicated waters in 


may be 5 


divided into ſuch as are im — with | 


iron, and ſuch as are itute of that 
metal ; and hence ariſes a conſiderable dif- 
ference with reſpect to thar _ beſides, 
75 Teh, 7 5 N there 
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there are many chalybeate waters which 
contain iron, either totally or partially diſ- 
ſolved in vitriolic acid: ſuch waters, when 
only moderately impregnated, may, in ſome 
| cafes be ſucceſsfully uſed, but are for the 
molt part improper, and ſometimes highly 
rnicious ; therefore, as the number of 
chalybeate ſprings is very great, it is of 
much conſequence to be able to diſtinguiſh 
the good from the bad, the wholeſome from 
the noxious: it would be extremely ad- 
vantageous to eſtabliſh certain characteriſtic 
marks, by means of which, without any ar- 
tificial apparatus, without any operoſe ex- 
periment, and without a knowledge of chy- 
miſtry, we may in any caſe readily diſcover 
whether a chalybeate water may be ſafely 
uſed or not. The following obſervations 
will be found particularly uſeful for that 
i 775 T1957 4 328 iu 1 | 
Let about half a kanne of the water to be 
examined - boil vehemently for about: a 
quarter of an hour, in a ſtone veſſel ; let it 
then be removed from the fire, and cooled; 
this being done, let about : of the water be 
poured out into a glaſs veſſel; and add 2, 
4, or at moſt 6, drops of tincture of galls 
(v11. D). If, now, no purple or violet tinge 
is produced—if no blackneſs. appears, even 
after ſtanding for ſome hours, this is a fa- 
vourable ſign, affording ſufficient proof that 
_ the ſpring is of a good quality, and truly aci- 
dulous : but if“ the. vitriolic acid be the 
j mienſtruum, 


— 
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menſtruum, it depoſits an ochre upon boil- 


ing, Without Jene its e on aſtrin- . | 


vents,” 7 fs: * 

F There occurs alſo a third eaſes namely, 
where the-iron is partly diſſolved by aeri- 
al acid, partly by vitriolic acid: ſuppoſ- 
ing then the quantity of the latter to be 
fo ſmall, that when the former is ſeparated 
by boiling, the water has no ſenſible effect 


upon tincture of galls; there will in this 


caſe, it is true, be preſent a vitriol of iron, 
but in far leſs proportion than that of three 
grains to a kanne (rr. 5D), ſo that it is free 
tom any noxious quality, and even this 
minute portion may, if neceſſary, be eaſily 
made viſible; for let the water be boiled 
until only a twentieth part remains, add then 
a few drops of tincture or galls, and it aug 
inſtantly be tinge. 
It is thus that the hot witch; -whiahs ade 
remarkable for efficaey, abound either in at- 
moſpheric acid, as the Caroline waters in 
Bohemia, or with hepatic vapour, as thoſe of 
Aix. Waters containing the groſſer ſalts, 
without any elaſtic vapour, without a vivi- 
fying principle, are as it were dead; and, if 
not entirely inert, are at leaſt heavy, and: of 
ſmall virtue. a (101 
In general the various disse waters, 
both hot and cold, contain fixed principles in 
a proportion ſo ſmall that they may be ren 
dered fit for domeſtic uſes, Sad by boiling 
| and 
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and cooling, if ſcarcity of other water ſhould 
tender that proceſs neceſſary. „ 


If a water be rendered unfit for uſe by the 


admixture of a ſmall quantity of .metallic 


ſalt, this may be removed by a fixed alkali 


in the manner deſcribed (3); but if it be in 
large quantity, this inconvenience is occa- 


ſioned by the correcting it; namely, that 
another, though a more innoxious ſalt, ſuc- 
ceeds to the firſt. Thus, when a vitriol is 


precipitated, there ariſes a vitriolated vege- 


table alkali, which, though of a weaker 
taſte, yet occaſions a degree of bitterneſs, 
greater or leſs, according to its quantity; 


however, this ſalt does not produce any 


Noxious effects in the human body, but is 
teputed a gentle purgative, nor does it pre- 


vent the water from being converted to a 
great number of uſes; hence it appears that 
a water contaminated, even by a vitriol, may, 


in caſes of urgent neceſſity, afford an uſeful 
ſupply, by means of the remedy juſt de- 
ſcribed. _ ö 5 
(D) Waters which contain a large quantity 
of any neutral ſalt, ſuch as vitriolated mine- 
ral alkali, common falt, &c. or any noxious 
metallic ſalt, ſuch as green, blue, or white 


vitriol, are unfit both for internal and do- 
meſtic uſes, though the ſubſtances with 


which ſuch waters are loaded may be ad- 


vantageouſly collected, and applied to other 


Sea- 


r 


| 
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gSGea- water has not only the ſtrong taſte 
of common ſalt, and the bitter one 


falit- 


ed magneſia, but occaſions a. very fin 
nauſea, which is frequently attended with vo- 
miting. This nauſcougangredient is not to 
be found at all, or hut very little, in ſea- 
water taken up at the depth of ſixty fathom, 
as experiments made upon water taken up 
at that depth evidently. ſhew ; the reaſon 
perhaps is, that the immenſe quantity of 
fiſh, worms, and other animals, which in- 


habit in the ocean, dying, are gradually car- 


ried up to the ſurface, and there, by the aſ- 


ſiſtance of the air, are deſtroyed by putre- 


faction (at leaſt this is the caſe with ſuch 
parts of them as are ſoluble in water); and 


this putrefactive proceſs is much aſſiſted by 
the ſalt which, at the ſurface, is preſent in 


preciſely the quantity neceſſary to promote 

that operation. e 
To render ſea-water fit for the uſes of 

mariners is an art long wiſhed for, and of 


the higheſt moment. That which is taken 


up at the depth of ſixty fathoms, or more, 


on account of its extreme ſaltneſs, is in- 


deed unfit for allaying thirſt; but, when 


mixed with an equal quantity of freſh water, 
may, beyond doubt, be very uſefully applied 


to the preparation of food, as it thereby 
ſayes one half of the ſtock of freſh water, 
That water which is found at the ſurface 


can only be rendered fit for drink by diſtil- 
lation, as recent experiments have ſhewn, 


Many 
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Many different ſorts of apparatus have been 
contrived for this purpoſe; and even the va- 
pour ariſing from the veſſels in which food is 


prepared has been employed. The moſt 
ſuitable apparatus for this purpoſe is ſuch as 
will at once yield the greateſt poſſible quan- 
tity of water, and require the ſmalleſt quan- 
tity" of fuel: but this is not to the preſent 
purpoſe; ſuffice it to ſay, that ſea- water diſ- 
tilled, and then expoſed to the air, bẽcomes 
agreeable and wholeſome ; that which firſt 
comes over ſhould be thrown away, if it 
contains any thing putrid. Some part of 
the marine acid will be diſen . vio- 
lent and long continued boiling but this 


inconvenience may be eaſily avoided, by 


adding at the beginning a little pot-aſhes; 


which decompoſes the falited magneſia. 
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Tales ſunt aguæ, quales terra per quam fawn. . | 
1 155 LIN. 


* 


1 Uk 


8 1. Good Springs are to be met with in great 
pe plenty, at Upal. 'S 


THOLESOME Vater, in ſufficient 
plenty, is one of the greateſt ad- 
vantages any place can poſſeſs, and the moſt 
likely to induce people to ſettle in it; be- 
cauſe water is among the moſt indiſpenſable 
neceſſaries, not only for men and animals 
cooped up in a ſmall ſpace, but likewiſe for 
a. ſingle family, however ſmall it may be; fo 
that ſcarcity, or the bad quality of water, 
expoſes them to numberleſs inconveniences. 
If any city in Sweden may boaſt of being 
fortunate in this reſpect, it is certainly op 
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 fal, for, beſides the river which runs through 


it, there are ſeveral excellent ſprings, and 


very good wells. As it 1s important. to 


know the ſubſtances contained in them, I 
will relate ſome experiments made with 
this view ; but, to avoid too tedious a detail, 
I ſhall only ſpeak of the moſt remarkable, 
ſuch as are common to the whole city, over- 
looking the others, of which each ſerves 
only a ſingle family.—l ſhall then confine 
myſelf to the examination of the fix fol- 
lowing. 

1. The foring 83 to the citadel, 
riſes at the bottom of the hill on which that | 
fortreſs is built; this eminence conſiſts of 
ſand ; its elevation is of 100 Swediſh feet 
above the level of the river ; it extends on 


each fide to a great diſtance from the city; 


it has various heights and windings, being 
ſometimes low, and as it were creeping, 
at ,others, riſing to a conſiderable height. 
This hill ſupplies all the water, not only 
of the ſpring in the citadel, but of the other 


ſprings and wells to the ſouth of the river, 
except that mentioned in the 6thh. Freſh 
ones may * be found, by finking at its 


foot. 
This f. pring was almoſt forſaken till with- - 


in theſe . years; and as it was expoſed, 


it became gradually full of impurities, 


- which obſtructed. its veins ; ſo that, in Fe- 


bruary 1767, it was almoſt dry—much. leſs 


rain than uſual had fallen the preceding au- 


tumn. 


wo 
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tumn. It however again made its appear- 
| ance; but the ſtrongeſt branches opened 
another iſſue nearer the river, where a ſtone 
baſon was made for it, with the addition 
of a roof, and where it furniſhes water of a 
quality ſuperior to all the other ſprings. 8 
2. The ſpring that riſes near the mill! 
of the Univerſity was defended by walls 
during the whole of the 17th century; but 
they were deſtroyed in 1702, at the time of 
the fire, which conſumed great part of the 
city. As it was neglected afterwards, it 
was obliged to bear its waters to another 
place, where it was again ſurrounded by 
ſtone work in 1759. As it is very near the 
banks of the river, it is. every ſpring and 
autumn ,overflowed by the floods during 
ſome days.—lI ſhall call it the mill- ſpring, 
though it is ſometimes called St. Eric's 
fountain. $ : ee 
3. The Sandvik ſpring, which takes its 
name from a little hamlet in the neighbour- 
hood, is ſituated at the diſtance of about 0 
a mile from the city; —it riſes near the river. 
In 1776 the king built a ſtill-houſe for 
the diſtillation of corn ſpirit, for which it 
furniſhes a very good water in ſufffcient 
3 it is ſo dammed up, as to form a 
ind of lake. de DID ene 
4. The well which has obtained the name 
of Odin, and which yet is not of ſo high 
antiquity, is ſituated near the college of 
Guſtavus yg it is deep, and encloſed with 
e =D. mon 
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ſtones, but there is no bed to convey away 
the water, and it is therefore de to 


: pump it. 


5. The well, 8 bears the name of 


Luth, formerly profeſſor of divinity, is fi- 


tuated further to the north; it is encloſed 


with ſtone; and they who chuſe to uſe it, 


are obliged to raile it. 
6. The draw- well / puteus tradtorius J fo 


ine for I know not what reaſon, is the 


only one on the other fide of the river; it is 
open to every body, nevertheleſs is ſeldom 


ws unleſs for lane: mean purpoſe. 


$ 11. A C ompari on of the. Ph feat Qualities 
1 of the Upſal Waters. a 


4 The water of the ſprings. is as 


. limpid as cryſtal; the wells are little in- 


ferior, except the 6th, which has a ſlight 
opal tinge, but leſs perceptible than The 


8 rer water. | 


(˖3) Good water. ſhould be taſteleſs : the 
Fs AY in the citadel excels in this reſpect ; 
next follow thoſe of Sandvik, and the 


mill; but theſe waters, though excellent, 


impreſs, upon a delicate and practiſed palate, 
ſomewhat of an earthy. ſavour. The water 
of Odin's and Luth's wells is agreeable, but 
rather leſs briſk, becauſe it is almoſt ſtag- - 
nant. The water of the draw-well, being 


5 more impregnated with earth, is by no 
means agreeable to the taſte, 0 


(c) The 


1 


KW 
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A 0) The temperature of the ſprings is at 
6 during almoſt the Whole year 3 -in the. 
dog-days, it ſcarce increaſes 2* or 30: that” 
of the wells is generally at 7. The water 
of the river follows the n of the 
atmoſphere. 

(D) There is a ſmall A6 in the. 
ſpecific gravity — the river water is the 
lighteſt of all; next, that of the ſpring in 
the citadel. Their weight is a8 follows; at 
A as of 15* (2): 


Diſtilled water — 10,000 
Pure ſnow- water 10,00 
Water of the river 10, 014 


of the ſpring in the citadel 10, 02 
of the mill-ſpring = 10,002 - 
of the Sandvik ſpring 10, 


of Odin's well! 10,003 
of Luth's well — 10, o03 
of the draw-well = — ere, 


4 


(E) The water of the FI Te and wells 
is rather more copious in very wet ſeaſons, 
but does not diminiſh in long droughts. 
The mill-ſpring affords 3900 kannes every 
hour, or 3% cubic feet; that of the citadel 
leſs, but the re rag < ſpring N more. 7 


0 6 42 437 due B. 
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$S IT. The Privipls f theſe W ters, olle 
| | (erp | 


64) All 905 waters depoſit,” during 
ebullition, a grey powder, which in time 
forms a cruſt on the internal ſurface of the 
veſſels. As moſt of them afford only a 
{mall depoſition, it is not neceſſary to col- 
lect it, as it ſeparates : it is better to con- 
tinue the evaporation to dryneſs. Having 
evaporated, at the beginning of June, after a 
long continuance of-dry weather, 6 kannes 
of each of theſe waters, I found the quan- 
tity of reſiduum to be per kanne as fol- 
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| lows : 8 

| grains, 

| The river water gs Low 

| . of the mill-ſpring — 2 92 

| of the citadel = 10- 
of the Sandvik fpring. - - 10 

i of Odin's well - „ 

| of Laeklowell + eee 


of the draw-well  - 51 


. ad 15 as to ſeparate the ſaline from 
the carthy part, the ſeveral reſidua ſhould be 
_ = waſhed in diſtilled water, dried, and weigh- 
—_ - ed; then ſome marine acid ſhould be pour. 
on the earthy matter, which, in the pre- 
'F #fent inſtance, produces a violent efferveſ- 
= cence, and Jiffolves the greater part ; what is 
1 not Gifobved 90 5 5 acids cannot t be fuſed 


by 
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by itſelf upon coals excited by the blow- 
pipe, when it has been well waſhed; it re- 


lifts fuſion after the addition of microcoſ- | 
mic ſalt; borax produces this effect, but 
very lowly; mineral al kali, fuſed in a ſilver 
ſpoon or ladle, attacks it with efferveſcenee, 


and completely diſſolves it; the refidua of 
the river water, and that of the draw-well, 
muſt be excepted, for a ſmall portion of 
them remains inſoluble (5) : this, there 
fore, is filiceous earth, which, although it 


is ſpecifically heavier than water, ſeems to 
have been ſuſpended by means of its tenui- 


ty; for it is poſſible that, by being pulve- 
rized, an heavier ſubſtance may be made to 
acquire ſo much ſurface, that the friction of 
the water, which muſt be overcome before 
it can ſubſide, may form an equilibrium to 
the exceſs of its weight. Though quartz is 
of a truly ſaline nature (c), yet I can ſcarce 


believe that it is diſſolved in ſo large quan- 


tity ; I muſt not, however, omit to remark, 


that it cannot be ſeparated from our waters, 


either by filtration or reſt : it is found 


among the aerated calcareous earth adhering 
to tea-kettles. 


The ſolution in the marine acid affords x: 


only calcareous earth on addition of alkali ; 


(b) In the ſecond nm of this Collection will be 


— 
— 


. an Eſſay on the Blow-pipe, and the way to 


uſe it. 


(e) Here the author refers to the 12th Diſſertation of 


the .firſt volume, but there are only 11. It is the ad of 


vol. il. 


04 wherefore 
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wherefore our waters contain only aerated 
calcareous earth, and a little quartz ; but in 
different quantities, as We fhatl ſoon | ſee. 
The river water, and that of the draw-well, 
are beſides charged with a little clay, which 
we ſaid that the alkali was incapable of dif- 
ſolving by means of heat. t 


(c) The diſtilled water which has been 
poured on the reſiduum to diſſolve the ſaline 
part, furniſhes, by ſpontaneous evaporation, 
common 1alt# ſalited lime, and vitriolated 
foffil alkali : the calcareous ſea-ſalt may be 
ſeparated by highly rectified ſpirit of 
wine (4). The laſt ley, when concentrated 
by evaporation, affords very often a little 
mineral alkali, which is of a dark red; but 
the phlogiſticated alkali does not give a blue 
precipitate : the water of the draw-well 
affords moreover a few ſmall priſms of ni- 
tre, which may be known by their detona- 
tion on charcoal ; and, inſtead of Glauber's 
falt, a little ſelenitee. | 151 
(5) In order to learn the nature of the 
elaſtic fluid contained in theſe waters, I 
boiled a certain quantity of each in a glaſs 
retort, of which the end of the neck was 
bent upwards, and introduced under a 
little phial inverted, and full of mercury. 

The fluid thus obtained is partly abſorbed 
by water, and conſequently muſt be aerial 
acid; the remainder is pure air, fit for the 


(4) See the foregoing Diſſertation, & x. A. F x1. 4. 
f ECT ſupport 
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| ſupport of ignition and reſpiration, - It is 
obvious, that the quantity of common air 
remaining in the upper part, and the neck 
of the retort, before the vapours begin to 
riſe, ſhould be deducted. N 

(x) Nearly the ſame ſubſtances are to be 
found in all theſe waters; but the quanti- 
ties differ, — The following are what NE 
contain per kanne ;— : 


— 6 


grains. 
The river water contains of acrated 6a 
2 2M calcareous earthy ==" 7 Re gs 
That of the . 2 
of the mill-ſpring af — 5 * 
of Sandvik ſpring * 
of Odin's well © 55 . 
of Luth's well! — 6 
of the draw-well  — 21 
The river water contains ef filiceous 
powder gu ans — 
of the citadel- ſpring 


: 

1 

of the mill-ſpring =  F 
of Sandvik ſpring E 
of Odin's well 3 
of Luth's Wel! = 4 


of the draw- well! 1 
The river water contains of clay == 
The draw-well - = _ = 


I 
The 'others 1, EE = rr 
'Fhe river water contains of common alt 1 
The citadel-fpring = 38 
The mill-fpring 3 
Sandvik e 1 
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Odin's well Tg . 
Luth's well 
The draw- well — 
The river- water contains of ſalited lime 
I'!be citadel ſpring - „ 
V oe mii-ipang ”. -::: -;; 
| The Sandvik ſpring. =—- _ = 
Odin's well — Ry 
Luth's well hs S . 
The draw- well 8 1 
The river-water contains of vitriolated 
tar tar — hp ET OI O 
The citadel los e 
Ibe mill-ſpring 4 
Sandvik ſpring — — 1 
I 
2 


EV) 
. 


— 
000 
$14 
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_ Odin's well — — 

Laune — — — 

| The draw-well 8 0 

The water of the draw- well contains of 
ſelenite — 0 8 

The reſt eee fe) 

The river water contains of aerated 

foſſil alkali V 


_ The citadel ſpring 3 
The mill-ſpring 15 1 
Sangvik e . 1 
Ocdin's well 1 12 
Luth's well 5 14 
The draw- well! «ts. 
The river-water contains of extractive © 
mucilage.. — — 


4 
_ The draw well „„ 
The others nearly | 


k i 
1 
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The water of the draw-well contains of 
AC: > ef 
-,- The others... 5 oo ew; OO 
All theſe waters contain about the ſame 
quantity of air, viz. 6 cubic inches; of 
which nearly 4 are aerial acid, the reſt pure 
air, which 1s carefully to be diſtinguiſhed 
from common air (e). 1 
The quantities juſt laid down vary a lit- 
tle : they increaſe or diminiſh in the differ- 
ent ſeaſons, - according to the quantity of 
rain and ſnow, and from other circumſtances. 
It is poſſible, nay, | it does undoubtedly 
come to paſs, that the proportions undergo 
ſome change in the courſe of ſeveral years ; 
for at firſt the water diſſolves with faci- 
lity all the ſoluble ſubſtances of the ſtrata 
over which it paſſes; and after it has ſuc> 
ceſſively carried them away, it meets with 
no more, at leaſt the quantity is diminiſhed: 
beſides, theſe ſubterraneous canals them- 
ſelves are liable to various changes. In one 
place the old ones are ſtopped up, in ano- - 
ther new ones are opened: now, ſince the 
particles of the ſtrata trayerſed by the wa- 
ters are not conſtantly of the ſam. nature, it 
cannot appear ſtrange that they ſhould par- 
take of theſe varieties, 5 


(e) See above, Diſſ. I. & xxx; 
(ie) We 
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(r) We have already obſerved, that the 


ſiliceous earth was ſuſpended in our waters, 
on account of the extent of ſurface ariſing 


from the tenuity of its particles: the fame 
remark may be. applied to the greater Fart 


of the aerated calcareous earth, which ſe 


* 


rates along with the ſilex during ebüllition. 
In reality the water, when rarefied by the 


heat, loſes fo much of its ſpecific gravity 


ſtill further contributes to the production of 


that the earths are precipitated: the in- 
creaſed mobility of the particles of the wa- 


ter facilitates this ſeparation. The calcare- 


ous earth held in folution by the aerial acid 


this effect; becauſe, as the heat volatilizes 


the ſolvent, it joins the ſubſtances which 
are only diffuſed, and enlarges their mole- 
cules. It is now eaſy to conceive why tea- 
ketfles come to be covered with a calcareous 
cruſt, of .which the quintal contains about 


3 or 4 pounds of particles of quartz. 
A kanne of water, completely acrated, is 


capable of diſſolving 27 grains of aerated call. 


careous earth ( f); wherefore our waters, 


which contain in that quantity only four 
cubic inches of this acid, will diffolve little 


more than à grain. It will Fa appear 


ſtrange that the particles which are ſuſpended 
in a fluid, only on account of their ſmallneſs, 
ſhould not impair its tranſparency: but, in 


the firſt 2877 1 have ä that the 


Ov See Dill. I, in. 
water 


* 
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water of the draw - well, which coratains. 
moſt earth, is a little opal coloured; on the 
other hand it ſhould be conſidered, that par- 
ticles of ſufficient tenuity to paſs through. 
the filter, and to remain ſuſpended in wa- 
ter by friction alone, muſt neceſſarily be 
tranſparent, at leaſt as lang as they are . 
rounded by water. 


& iv. Effeds produced by Precipitants on the 
Waters of Upſal. | 2 


6 Theſe waters ſcarce heighten paper 
coloured blue by turnſole; they give a. 
flight ſhade of blue to paper made red by 
Brazil- wood; they do not at all alter paper 
tinged by turmeric. The cauſes of oe. 
changes have been aſſigned above (g). 5 

(3) Spirituous tincture of galls . bo | 
veſtige of iron, any more than the phlogi E 


ticated alkali. 


(c) The mineral acids 1 no per- 
ceptible change. If a little of the cryſtal-- 
lized acid of ſugar be thrown into them, it 
generally forms white ſtreaks as it paſſes 
through the. liquor, and a white, powder, 


which is real ſaccharated calcareous earth, 


colle&s round it at the bottom of the veſſel, 
Theſe phænomena are but faintly exhibited | 
by the river water ; Sas are more . | 
| DDE | 

My See Dill. II. 55 | 
tible 
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tible in that of the ſprings ; ; and very evi- 
dent in thoſe of the wells, eſpecially of the 


| draw-well. The faccharine acid alſo occa- - 


fions a ſmall precipitate in ſnow-water, but 
it is not viſible for ſome hours (5). This 
acid ſcarce makes our waters turbid after 
boiling, eſpecially the ſpring-waters, which 
depoſit moſt of .their earth during the 
boiling. 

(v) The fixed alkalis precipitate a white 
earth, which on examination is found to be 
real calcareous earth. A copious precipita- 
tion takes place immediately in the draw- 
well water; in the reſt it is flower, and far 
leſs confiderable. The water of the draw- | 
well is ſcarce made turbid, after boiling, DY _ 
addition of alkali. 

(=) Lime-water turns white inſtantly, 


and a calcareous precipitate is formed; this 


is owing to the aerial acid which combines 
with the pure calcareous earth, and carries 
down with it the earth which was held in 
ſolution by the exceſs of this acid, and which 
is then deprived of its ſolvent (3). DEE 
If theſe waters be made to boil briſkly, 
and a larger quantity of lime-water be then 
added, a flight turbid appearance is per- 
ceived, which announces the obſtinate ad- 
herence of the laſt portions of acrial acid. 


(* 22 Diſſ. VIII. 5 VI. 
(i) See Diſſ. I. 6 x 


(r) Salited 
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(r) Salited ponderous earth in the ſpace 


of 24 hours cauſes no alteration in the wa- 
ter of the river; a very flight one in that 
of the ſprings; and a much more percep- 
tible one in that of the wells, particularly 
of the draw-well, from which it precipi- 
tates a white powder; this clearly announces 
the preſence of the vitriolic acid (E). 

(G) Salited lime produces no change in 
theſe Waters; they indeed contain no ſub- 
ſtance capable of decompoſing it. | 
(H) If a piece of alum be thrown into 
any of theſe waters, it is decompoſed as it 
diſſolves: the aerated calcareous earth at- 


tracts the vitriolic acid; and the argillaceous 


baſis, left alone, forms, as uſual, a ſtratum 
parallel to the bottom of the veſſel. 
(1) The ſolution of filver clouds all theſe 
waters ;—it ſcarce affects ſnow- water. | 
(x) Nitrated mercury, made without heat, 
occaſions a white precipitate in them; that 
made with the aid of heat occaſions a yel- 
low precipitate, which, in the water of the 
draw-well, is very copious. Snow- water is 
ſcarce rendered turbid by the former of 
theſe preparations, and very ſenſibly by the 
latter. e 1-3 N 
(1) Corrofive ſublimate ſometimes occa- 
ſions a ſlight precipitate, of a white colour, 


(0) See Diſſertation II. C vit. and the Eſlay al- 
ready quoted on the Elective Attractions. 
| 5 ; which 
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which ſhould. perhaps be attributed to 
little volatile alkali. 


(Mm) Acetated lead inſtantly renders 8 


Waters milky. The lead precipitated in the 
river-water is entirely ſoluble in diſtilled 
vinegar; a ſmall part of that precipitated in 


the water of the ſprings remains inſoluble 


in that menſtruum; but it is viſible only 


when large quantities have been ſubmitted 
to examination. More of the precipitate 
formed in the water of the wells reſiſts the 
action of vinegar, which attacks falited- but 
not vitriolated lead. 6 
(x) A piece of martial vitriol, thrown 


into theſe waters, occaſions a precipitation 
of martial earth as it diflolves. If a few 


' drops of the ſolution. of this vitriol be 


%. 


_ poured into a ſmall phial, containing about 
an ounce of water, and the precipitation be 


immediately made by a few drops of liquid 
vegetable alkali," the precipitate, which at 
firſt is green, ſoon changes to a yellow co- 
lour, though the bottle is full, and well 


ſtopped: this phænomenon indicates the 


preſence of pure air in our waters, which 
attracts the phlogiſton of the precipitate. 
Let the ſame operation be repeated on theſe 
waters immediately after boiling; if they 


are kept i in well-cloſed phials, the martial 


precipitate will preſerve or whole years the 
green colour which it owes to the phlo- 
Sen. . 

1 Soft 
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(o) Soft Venice ſoap, rubbed in our N. 
2 uces a copious foam, exce ti 
of the A in which it 1 very 
imperfectly: they all; take up. a portion of 
the ſoap, whic h renders 3 j—even 
that of the Je does not recover = 


itſelf i its former tranſparency. | i cibbon : 


1 


§ v. On 125 Uſes for which theſe . ters 
are fit. 7 


From theſe obſervations we are i 
to judge of the ſuperior excellence of the 
Upſal waters: that of the draw-well muſt 
be excepted ; but it may be corrected by 
boiling, and would be much improved, if 
it was oftener drawn, and leſs ſtagnant ; 
it 1s indeed not quite crude, fince it diſ- 
ſolves a little ſoap. If we overlook this 
water, and that of the river, they are all 
agreeable to the taſte, when they are drank 
cold ; but the ſpring belonging to the ci- 
tadel has ſome advantage over the others: 
the waters of all the ſprings, however, are 
equally good to be drank hot. The river- 
water is generally uſed for waſhing, for 
boiling garden- ſtuff, making coffea, beer, 
and ſpirit of corn, principally becauſe a 
large quantity may be procured with leſs 
trouble. The water of all the ſprings, and 
the two firſt wells, would ſerve equally 

| F Wen 
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"well, and indeed, on ſome occaſions, ld 
. preferable; or inſtance, for the waſh- 


of fine linen, for ſtarching it, and 


tinging it with a flight blue, by means of 
turnſole the water of the ſpring 4 ſhould be 


preferred, becauſe that of the 8 gives it 
a reddiſh hue. | 
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Juſta confelions e deen quoque vires aquarum ſunt 
deneficii. Quapropter ante omnia ipfarum potentia ex- 
empla rene Cunctas enim OM mortalium enu- 
merare ONT. PII. 9 7 | 


& 1. Of medicinal 1 in general. eb 


JHyficiats have two principal ways of 
curing, or at leaſt of alleviating, the 
numberleſs maladies by which the human 
frame is aſſailed. They either employ re- 
medies of ſuch efficacy as to produce an evi- 
dent effect in the courſe of a few hours; or 
elſe they -preſcribe a frequent repetition of 


mild medicines in ſmall doſes, of which the 


action does not become ſenſible till ſeveral 
| weeks, and ſometimes till ſeveral months, 
have elapſed : among the latter, mineral wa- 
ters ate juſtly enumerated ; they effect ſur- 
_  priſing cures every day, and ſuch as could 
not be expectedfrom any other mode of cure 
hitherto diſcovered. © We are not to attri- 
„ 1 Þ | bute ; 
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bute theſe bitte + to ſimple water, confi dered 


by itſelf ; for, according to ſuch a ſuppoſi- 
tion, they would be produced in every place 
alike, but to the ſubſtances mixed' with it, 
and diſſolved in it, by which it is ſharpen- 
ed, and, as it were, armed with ſuch efficacy. 
Hence, in all ages, good phyſicians, defirous 
of eſtabliſhing the ſalutary art on a firm 
foundation, have conſidered it as a duty in- 
cumbent upon them to ſubmit to chymical 


analyſis ſuch waters as were famous for 


the cure of any diſeaſe; and if this taſk had 


been performed with proper exactneſs, we 


ſhould now be enabled to form a certain 
judgment upon the uſe and virtues of all 
mineral waters. When the compoſition of 
any medicine is perfectly underſtood, and 


its mode of operation has been carefully ob- 
ſerved on various occaſions, the phyſician 
: has then fixed and clear notions concetn- 
ing its effects, which cannot fail of be- 


coming highly ſerviceable in future, when- 
ever a mixture of the ſame ſubſtances, in the 


ſame proportion, is diſcovered: if ſo neceſ- 
ſary a part of knowledge has not been hi- 


therto acquired, it is becauſe the analyſis 


of waters forms one. of the moſt difficult 


roblems in chymiſtry. The ſubſtances 
held i in ſolution are of various kinds, and 
always in very ſmall quantity : not to men- 
tion that ſeveral of theſe ſubſtances, and 


_ .- thoſe. the moſt important, have not been well 
| known till of nts 3 and hence it happened, 


q 1 | that 


1 
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that the-moſt accurate. ane have fallen 
very far ſhort of perfection 
Henceforward, let us rely on no mi 
fis, until a mineral water, in every reſpect 
reſembling the natural water, has been re- 
compoſed, with pure water and the ſub⸗ 
ſtances that have been obi 10 37 


§ 11. Situation of the Spring at Denmark. 


The ſpring which I propoſe to examine 
with ſome attention is ſituated at the diſtance 
of about three-quarters of a mile ſouth-weſt 
from Upfal, in the pariſh of Denmark. In the 
neighbourhood ſeveral veins of mineral Wa- 
ter have been diſcovered, but four eſpe- 


cially are in repute ; they are very near 'to= _ 


ther, ' and riſe in the meadow Wallby, of 
which the ſoil is argillaceous. Theſe aci- 
dulous ſprings were diſcovered in 1733, and 
frequented with great advantage; they were 
afterwards forſaken and neglected, for what 
reaſon” I know not, till the ſpring of the 
preſent year (a2). Then Ab. coderberg, Þ 
ſkilful ſurgeon of the Upland regiment, 
cauſed a proper reſervoir, and the neceſſary 
buildings, to be ae a little nearer 


la) The e G. 1. Walletius "aklithas, FO | 

ſix years ago, a deſcription of this fountain newly diſcover- 

ed, in a work entitled, . Tankar om Danemarks Halſo- 

6x brune, ' He mentions ſome fortunate cures effęcted 

by them; but they have probably undergone great changes 

ſince that time, as will appear from a compariſon of his 
deſcription with oat A I ſhall give below. 
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the royal road than they were before. ' Laſt 


fſiummer a great concourſe of people reſorted 


to theſe waters, and took them with bene- 
fit. This fountain lies in a plain between 
the ſouth and the weſt : there is an emi- 


nenee ſituated at ſome diſtance, from which x 


the eine probably derive their origin. 


§ nt. Phyfical Qualities of this Fountain. 


The four veins afford much more than 
one hundred kannes of water every hour, 
which appears very limpid; but, when 
AT with that of the ſprings at the 
mill, or citadel, a conſiderable. difference is 
perceived, | When it is at reſt, or runs but 


1owly, its ſurface ſhews the ſeveral colours 


of the rainbow, and a depoſition of ochre is 
ſeen at the bottom, If the reſervoir has 
been kept long cloſed, a ſtrong hepatic ſmell 
is exhaled from it, which may alſo be per- 
ceived after ſhaking the water for a few 
moments in a corked bottle, and then * 
plying it to the noſe, 

This water has a taſte of ink, but it is 

very ſoon found to be in a great 8 de- 
Kitute of that briſk and agreeable acid which 


makes the acidulous ſprings in repute ſo vo- 
latile and ſo efficacious. i 


The temperature is between 0 9 8 
10˙. 
The ſpecific gravity is to that of diſtilled | 


Water as 100,20, 10,000. 


5) 48 and co. B. , | 
"ow 50 3 The - 
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FY 1v. The Quantity of Aerial Acid. _ 
T have made many experiments to deter- 
mine how much of that elaſtic which is pro- 
perly called the aerial or atmoſpherical acid, 
is contained in this acidulous ſpring. One 
part changes ten parts of the blue tincture 

of turnſole to a very perceptible red; how- 
ever, four parts do not alter this tincture ſo 
much as one part of the Spa water. 
Agitation in a corked phial produces ra- 
ther more bubbles in this water than in 
that of common ſprings treated in the ſame 
manner. If what has been faid above of its 
taſte be recollected, it will appear that there 
is a deficiency of aerial acid; as will be ſeen 
ſtill more clearly, if it be diſengaged by 
heat, and collected by means of quickſilver 
(c): in truth, it is ſcarce found to contain 
ſeven cubic inches in a kanne; whereas the 


fame quantity of Spa and Pyrmont waters, 


as they are imported into Sweden, contain 
the former near ſeven times, and the lat- 
ter thirteen times as much. 2 


8 v. The Principles obtained by Evaporation. 
In order to obtain the fixed ſubſtances 
which do not fly off at a boiling heat, I eva- 
ted given quantities of this water in the 
ing manner: —after expoſing it to the 
© (0) se Dir l. n.. 
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fire for four minutes, I ſuffered it to cool. I 
then filtered it, and obtained a kind of ochre, 
amounting to 14 grain per kanne. As it 

is neceflary to adopt ſome proceſs for pro- 
_ curing an equal exſiccation of the reſidua 
before they are weighed, I expoſe them for 

fifteen minutes to an heat of 100* (4). This 
term, which is that of boiling water, ſeemed 
the moſt convenient, becauſe it may always 

be very cally ;, e 

The filters ſnould be dried at this degree, 
and afterwards weighed, in order to eſtimate 
what they contain. It is indeed impoſ- 
_ fible to prevent ſome very ſubtile particles 
from paſſing through; but it is ſtill more 
difficult to ſeparate the ſubſtances complete- 
ly which adhere to and penetrate white 
paper not alumed, which is 2 for this 
purpoſe. After thus weighing the ſub- 
ſtance, along with the filter, we have only 
to deduct the weight of the latter to find 
exactly that of the former; moreover, this 
mode of drying is more convenient, becauſe, 
after the filter and its contents have been left 
expoſed to the air, it may be rolled up, and 
put into a glaſs phial, and the boiling heat 
thus applied to it. | 
My aim, by. this firſt evaporation, was to 
learn, whether a little calcareous earth or 
magneſia was not held in ſolution by the 
aerial acid; for we have ſeen that they loſe, at 
this temperature, the exceſs of that fluid ne- 


8 (a4) 212» of Fahrenheit. B. 
1 e ceſſary 
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ceſſary for their ſolution, when they preci- 
pitate, and remain on the filter, along 
with the ochre. In the preſent inſtance 
there was no obſervable veſtige of them, and 


the reſiduum did not efferveſce in the leaſt 5 


with the acids: I then continued the eva- 
poration till the water was reduced to #3 
and, after having filtered the liquor again, 
the reſiduum, when dried, amounted to 2 1 
grains per kanne. —All the following num- 
ders are to be referred to this meaſure, 
which I will mention no more, and which 
ought always to be underſtood, unleſs another 
is particularly ſpecified. —When the eva- 
poration of the reſt was finiſhed, and it had 
been dried, there remained 16 grains; 
wherefore we have 20 4 grains for the fum 
of the ſeveral reſidua, af which we are now 
to examine the nature. 


1 


$ VI. This W, ater contains aerated vitriolated 
Tron. 


The — of iron 10 lbewn by the 
ochre which it depoſits, its taſte, the black 

colour it ſtrikes with aſtringents, and the 
blue colour produced by phlogiſticated al- 
kali. But it ſoon, appears, that a very ſmall 
portion only of this metal is held in ſolu- 
tion by the volatile acid; that the greater 
part is combined with an heavier and a more 
fixed acid, becauſe this water retains the 


8 of warn black with aſtrin- 
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gents (e), after having been long expoſed to the 
open air, and even after boiling, to the laſt 
drop; "whence we may conclude that it is a 
vitriolic water, for if the iron was diſſolved 
by the aerial acid only, it would be all pre- 
cCipitated by boiling. On the contrary, water 
impregnated with martial vitriol, kept in an 
open veſſel, is continually depoſiting ſucceſ- 
| five portions of ochre ; becauſe, as the me- 
tallic baſis gives out its phlogiſton to theair, 
which attracts it with great eagerneſs, the 
acid can no longer hold the ſame quantity as 
before in ſolution ; for, as iron is more de- 
prived of inflammable principle, it requires 
more acid for its diflolution, and heat pro- 
motes the diſſi pation of the phlogiſton. In 
water containing a very ſmall portion of 
vitriol of iron it may be ſo far Uminiſhed | 
by this means, that neither tincture of galls 
jw" phlogiſticated alkali produce any ſenſible 
effect. 3 5 | 
According to ſome modern chymiſts, 
whatever water gives a blue colour with 
phlogiſticated alkali certainly contains 
green vitriol; but this opinion is refuted by 
experiment, for diſtilled water, impreg- 
, (s) It ſhould be obſerved, that an exceſs of tincture of 
+ galls may eaſily miſlead, becauſe common water, con- 
taining a little aerated calcareous earth, without an atom 
of iron, precipitates it. The precipitate is of a yellowiſh 
White colour, and not perceptible at firſt ; if a ; 
ſhould be preſent, there will be a mixture of violet-co- 
loured particles, and in two hours a greeniſh tinge will 
„ PI NL RT IE 
oy nated 


ttle iron - 
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- nated with aerated iron, aſſumes the ſame 
tinge, only a little more flowly ; a circum- 


ſtance that will not ſurprize thoſe who con- 


ſider the unequal ſtrength of the two acids 
with which the iron is combined: it is even 
certain that vitriol of iron, completely fa- 
turated, does not afford a fine Pruſſian blue 
ſo ſpeedily nor ſo copiouſly as that in Which 
there is exceſs of acid; for the precipitate 
of the latter ſhews inſtantly the fineſt blue, 
whilſt that of the former has at firſt' a 
blackiſh or whitiſh tinge. In the preſent 
inſtance, the vitriolic acid is more clearly 
detected by other proceſſes :—the: addition 
of vinegar of lead produces ſmall angular 
grains, which are not attacked by vinegar ; 
beſides, if the iron is precipitated by the 
fixed vegetable alkali, a true vitriolated tar- 
tar may be obtained by cryſtallization. Now 
this could never happen, if no vitriolic acid 
was preſent to combine either with the lead 
or the alkali. 5 e 
It is poſſible to determine the quantity of 
iron, by the colour which the water receives 
from the tincture of galls; by trying, with an 
equal number of drops of the tincture, 
equal quantities of water, more or leſs im- 
pregnated with vitriol: when the ſhade is 
the ſame, the bulk of water equal, and the 
quantity of the aſtringent principle the ſame, 
the quantities of iron muſt needs be equal; 
and, as the operator knows how much is 
contained in the ſolution which he made, 5 5 
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will alſo know the weight of that contained 
in the water which he is analyſing: this 
proceſs is not to be rejected with diſdain, 
but to be certain of the reſult requires a 
_ tedious exactneſs. Others, after waſhing 
the whole reſiduum in pure water, then 
drying and weighing it, pour one of the 
mineral acids upon it, and afterwards pour- 
ing off the acid, waſh what remains undiſ- 
ſolved, then dry and weigh it again, and 
from the diminution of weight collect that 
of the iron. This method is not a bad one, 
but care muſt be taken not to uſe too ſtrong 
an acid, not to add too much of it, and not 
a to continue the digeſtion long; for if there 
ſhould be any ſelenite in the reſiduum, as it 
is ſoluble in the acids, they may take up 
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3 more or leſs of it, perhaps the whole, and 
= the operation would not be exact; — the 
_ ſureſt way is to precipitate all the iron with 


Pghlogiſticated alkali. 5.02 4:3 
A kanne of this water furniſhes, by this 

| proceſs, near 16 grains of precipitate, which 
contain about 14 grains of martial vitriol, 

as 100 of this ſalt in cryſtals afford 115 of 

| Pruſſian blue: the ſmall quantity of iron 
= diſſolved by the aerial acid muſt be deducted, 
1 burt this ſcarce exceeds of a grain, for 100 
* cubic inches of this acid take up only 4 of 
= wad 5: 51g 


4s 
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) See Diſertation I. G av, 


. $ vi1. O 


% 


THE PARISH Or DENMARK. 2321 


ww 8 VII. Of the Selenite. 


When the iron has been parted from the 
«dba by means of an acid, a whitiſh 
matter, of the weight of 1 rains, remains, 
which exhibits almoſt all the properties of 
ſelenite; it is alſo found in wes ochre col- 
lected by the firſt filtering (I v.). All the 
reſiduums, and eſpecially N * laſt, are eaſily 
fuſed, with an appearance like boiling, upon 
coals excited by the blow- pipe; they leave 
a globular matter, which is attracted by the 
magnet, unleſs it has been too long expoſed 
to the fire. The little ſolubility of this 
ſubſtance in water, and the appearances it 
ſhews in the fire, whether by itſelf or in 
mixture, ſufficiently ſhew it to be ſelenite: 
above all, it may be known by decompot- 
ing it by fixed alkali in the liquid 'wa) 
for the calcareous earth is 5 250 
by cryſtallization Glauber's falt or vitti- 
olated tartar may be biel? SLE to 
the kind of alkali employed. 

The ſelenite may be ſtill better ſeparated 
Feb the iron, by boiling the dried reſiduum 
in 500 times its weight of diſtilled water, 
which diſſolves all the ſaline part, and after- 
wards it is eaſy to determine the quantity by 
weighing, after it has been dried, the ochre 
which remains. FTA | 


1 8 + 2 3 
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— 14 * 8 vi. Of the filiceous Powder. 


| þ | If the ſelenite is diſſolved along with the 

111-40 iron (§ vi. vII.) there remains about half a 

— 1 grain of very fine powder, which reſiſts the 

* acids, even when affiſted by heat; — when it 

1 has been waſhed and — Beth it is found 1 

U be true fai eartn. HER . 
[I » 

| 1 
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By a Jos evaporation of the water with 
which the reſiduum has been waſhed, about 
three grains of perfect cryſtals of Glauber's 
ſalt may be obtained, which contain only the 
ſmall portion of iron that the water of cryſ- 
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1 tallization retains: the remaining liquor is 
greeniſh, and does not eaſily afford cryſtals; 
1 but when reduced to dryneſs, it affords two 


grains of a deliqueſcent matter of an aſ- 
tringent, and at the ſame time ſalt taſte: 
this matter, tried by different teſts, and eſpe- 
| cially by precipitants, is found to. be vitriol, 
but in a highly dephlogiſticated ſtate, and a 
little Glauber's falt mixed with common 
falt; this laſt ſhews itſelf both by its taſte, . 


. 12 nl th 
— ———— OO p_—_—_ ns 
mich 
AH nes 2 


5 and one or two cubical cryſtals, but chiefly 
1 by the grey and acrimonious fumes which 
1 ariſe, and by the particular ſmell which it 
1 exhales, when it is moiſtened with a little 
Fl concentrated vitriolic acid, and ſome wet 

| ſubſtance is held over it. 
* | e | 5 
Il. ura Fx. Prin- 
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8 x. Preis 7 the Denmark Wat ater. 


From what has been fie before; it may 
be concluded that a kanne of the Denmark - 
Water contains W 200 9. 


of aerial aid cove. For. cub Lakes | 


of acrated iron i grains, { vI- 
of vitriol afp 14 | $ vl. and Ix. 
of Glauber's ſalt Th +; . 
of ſelenite in $ vil. 
of com. falt, at * 35 „ e i 
of filiceous, nearly os + * VIIL. 


In all 324 grains, which Gase ex- 
ceed the weight of the whole reſiduum 
(5 v.); but this difference ariſes from the 
water of cryſtallization, which here enters 
into the account, and which the heat had 
diſſipated when the reſiduum was weighed 
the firſt time. If the ſame ſubſtances, in 
the ſame proportions, are added to diſtilled 
water that has Joſt its empyreuma, a ſolution 
perfectly reſembling the natural water in 

taſte and every other quality will be ob- 

. tained ; and thus our analyſis is completely 
confirmed by ſyntheſis. It ſhould however 
be added, that the acidulous water of Den- 
mark contains a little extractive vegetable 
matter, which without doubt it has received 
from the roots that it met with in its paſ- 
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ſage under ground; and probably this is 


what impairs its limpidity (5 III.). One 


may ſometimes diſcover, by mere inſpe&tion, 
fragments of vegetables. | 


The variegated pellicle on the ſarface dove 
not come from any mineral unctuous ſub- 
ſtance, but from iron in a certain degree 
dephlogiſticated: ſimilar pellicles-appear on 
ſolutions of any metallic ſalts expoſed to 


the air; they are alſo formed by iron diſ- 


ſolved in water by the aerial acid. Pure air 


forcibly attracts the inflammable principle; 


and it is evident, from many eee 
that the colours of metallic calxes vary ac 
cording to the quantity of phlogiſton of 


which they have been deprived. The he- 
patic ſmell plainly points out the way em- 


ployed by nature to impregnate this Water 


With its mineral particles. — 


Such are the ſubſtances contained in che | 


acidulous ſprings at Denmark; to treat of 
85 their uſes and efficacy does not fall within 


plan. It is however, in general, evi- 
FI, that they muſt poſſeſs virtues different 
from thoſe of lighter - waters in which the 
iron is diſſolved by the aerial acid: but al- 


though the ſame effects which the latter 


every day produce, cannot be expected from 


and efficacy in thoſe caſe 


them, they probably Kent n power 
ich may require 


_ a vitriolic water. 


Moreover, the vitriol and ſelenite are here 
ä the 
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the active principles; the other ſubſtances + A 
are preſent in ſuch ſmall quantity that they * 
Ws wh little ſhare in producing the effects. = 
With reſpe& to the ſelenite, it is found in | 
the Pyrmont water, as well as many other 

waters of high reputation ; but there is great 

reaſon to queſtion its ſalubrity. OE? 
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§ 1. Water taken up from the Sea at 4 
confiderable Depth. 


6 & HE ex NG Doctor Sparrman, 
who 8 viſited the Southern 
Ocean in company with the Forſters, and 
who in that voyage, with indefatigable care, 
has inveſtigated, collected, and deſcribed 
the wonderful ſtores of nature, endeavoured, 


during his paſſage from the Cape of Good 


Hope to Europe, to aſcertain the nature and 
properties of ſea-Water taken from a very 
great depth :—for this purpoſe a number of 
glaſs bottles with narrow necks, and well 
corked, were ſucceſſively ſunk, in the be- 
ginning of 12725 1770, about 3 latitude he 
9 
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the Canaries ; one bottle taken up from the 
depth of 80 fathom, was found cracked in 
the body by the preſſure of the ſurrounding. 
fluid; another, ſunk to 30 fathom; had the 
cork a little thruſt in, but not. ſo that any 
water could enter ; it was therefore let down 
to 60 fathom, ad when brought up was 
found filled with water up to thi third part 
of its neck in that place the cork, which 


had been thruſt in, ſtuck; ſo as not to per- 5 
mit any water to eſcape: afterwards man 


bottles were filled at that depth, which, 
upon his return, Dr. Sparrman ſent to me, 
requeſting me to examine with all poſſible 


accuracy the heterogeneous 1 matters it con- 


tained. | ET 


8 11. I, Habits with Precipitants. 
This ſea- water had no ſmell, and the taſte. 
intenſely falt, not agreeable indeed, but by 
no means hauſcous, like that which is got at 
the ſurface. | 
(4) Paper tinged with Brafil-wood was | 
rendered a little blue, that with turnſole 

had its colour ſomewhat heightened : theſe - 
phænomena ſhew ſome weak tokens of an 
alkaline ſubſtance ; namely, magneſia af. 
ſolved by means af actiat ati Tincture of 
turnſole 1 was not ſenſibly changed. | 
1B) Acid of ſugar immediately preci- 


pitated a white powder confiſting 0 ſaccha- 5 


rated lune. 
Qz 0 Fixed 
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(c) Fixed alkali quickly precipitated 2 
white earth, which on examination proved 
to be magneſia. 81 

(D) Salited terra i immediately 
threw down a fpathum-ponderoſum, | 

(sx) Phlogiſticated alkali proguece no 
i figns of a blue colour. 
Hence we may diſtinctly perceive the 
preſence of lime (5), of magneſia (c), of 
vitriolic acid (o) with reſpect to common 
falt there was no doubt. 

In order to determine the quantity 0 
quality of the proximate principles, I con- 
tinued the inveſtigation in ths e n 
manner. | 
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cd a reſiduum which, when well exſiccated, 
1 weighed 3 ounces 378 grains. 
| (A) This reſiduum, well waſhed with b . 
oak and dried, was diminiſhed i in weight | 
o grains. 
The ſolution, diluted with diſtilled water, 
. 5 on the addition of mineral alkali, 
= a magneſia; and the liquor, on evaporation, 
IBN br common ſalt. 

(=) In order to diſcover whether there 
was apy vitriolated magneſia preſent, I add- 
ed & to the ſaline maſs, waſhed with alcohol, 

: a ſmall 


a» 
- 
. 


| | 4 $ III. Principles collected by Evaporation. 

1 A kanne of this water (the ſpecific gra- 
14 vity, compared with diſtilled water, was 
ö | [i 1,0289) upon evaporation to dryneſs, yield- 
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fen quantity of warm water, and ſud- 
denly decanted it off. This water, on exa- 
mination, ſhewed no ſigns of vitridlated 
magneſia, either in taſte or by precipitation, 
and contained nothing but a ſmall portion 
of common ſalt. 
Vitriolated magneſia is very eaſily diſſolv- 
ed in boiling water, whereas of pure com- 
mon falt ſcarcely any more is taken up by 
hot than by cold water; by the thove. mes 
thod, therefore, they may eaſily be ſeparated; 
Same moderns contend, that more of com- 
mon ſalt is taken up by cold, than by warm 
water ; but this affertion is contrary to the 
nature of things, and to experience: upon 
accurate examination I found the quantities 
taken up by boiling water, and by water of 


. a moderate heat, to be reſpectively as 77 05 


to 12. 

| (s) * The common ſalt was difſelved i in a 

quantity of cold water ſo ſmall, that it could 

take up no more; and therefore a white 

powder remained, which 7 to be 
pſum. 

(Dd) This gypſum excited in diſtilled 
vinegar a very flight efferveſcence, which 
ſoon went off, but the gypſum was ſcarce 
ſenſibly diminiſhed. | 
(=) Upon collecting and weighing all 
the contents, each kanne i is found to con- 
tain 
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Fo water is free from the ordinary nau- 
ſeous flavour; and this ſuppoſition alſo agrees 
with other phenomena ; ; for the innu- 


| Ounces, Grains. 
of common falt - 2+; 443 
of ſalited magneſia o 380 

of gypſum „„ =: 05 G85 


| 3 378 


T be ma 3 which adhered to the gyp- 
ſum, and had been diſſolved by the aerial 
acid, is found i in ſuch ſmall quanzty as not 
to >-amopnt to 2 of a grain, ; k 


8 1. The „ Up of PEEING, 


If ſea-water taken from a cenfldlerable 
depth be always of the fame nature with 
that above examiped, we may conclude that 


merable croud of fiſh, inſets, and vege- 
tables, that grow, live, and periſh in the 
water, as ſoon as they begin to grow pu- 
trid, ſwell, and riſe to the ſurface, or at 
leaſt ſuch parts of them as are extracted by 
the water: on the ſurface theſe meet with 
a ſufficient quarry of ſalt, and free acceſs of 
air, circumſtances which wonderfully "24 


* 


mote putrefaction. This deſtruction is a 


neceſſary part of the ceconomy of nature; 
and thus many circumſtances, with joint 
force, contribute to this operation; the ne- 


i * conſequenge of which I apprehend 


7 is, 


or SEA-WATER, 2237 


is, that nauſeous and loathſome taſte occa- 
ſioned by the putrid particles near the ſur- 
face ;—but, whatever be the cauſe, provided 
the fact be uniform and conſtant, an advan- 
tage of no trivial nature may be derived from 
it for the benefit of ſeamen; for ſea- water, 
taken up at this depth at leaſt, diluted with 
an equal quantity of freſh water, may be 
employed for the boiling of proviſions, by 
which means one half of the freſh water will 
be preſerved; and perhaps in time of ur- 
gent neceſſity a greater ſaving might be 
made. - "SSA SY | LT 
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' COLD MEDICATED Wa T ERS. 


4 


S 1. Reaſons for the preſent Undertaking, 8 


IMIERE are four remarkable ſpecies of 
mineral waters; namely, the Seyd- 


ſchutz, Seltzer, Spa, and Pyrmont waters, 


having found theſe ſo uſeful againſt infirmi- 

ties and diſeaſes, that a conſiderable quantity 

of them is preſcribed and uſed every year. 
But as theſe waters either cannot be had 


amongſt us at all during the winter and 


ſpring, or at leaſt not freſh, although the 


moſt powerful remedy for the diſeaſes which 


prevail at that time of the year: as the 
poor cannot purchaſe them at the price 
hi ch they commonly bear ;—as they loſe 
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more 


ARTIFICIAL PREPARATION, &. 233 


more or leſs of their virtue during the 
voyage; — and _—_ as they draw yearly 
conſiderable ſums o money out of the king- 
dom; I thought it worth while to examine, 


with all poſſible accuracy, the conſtituent 


principles of theſe waters: hoping that, 
theſe principles being once known, the 
waters themſelves might be prepared in any 
part of the world. Whether or not I have 
ſucceeded let the candid and ſkilful judge 
from the following pages. We now pro- 
ceed to the analyſis of theſe waters, as they 
muſt be 5 n before * can 
be imitated. | 


mY II.  Analyis of Seydſebuts Water, ; 285 
Principlet collected by Evaporation.” * 


I The taſte of Seydſchutz water is extreme- 
15 bitter and diſagreeable: in boiling it 
ſeparates a white powder, which, collecied 
20 a filter, waſhed and dried, exhibits a 
genuine aerated lime; for, when faturated 
with vitriolic acid, it is all wen erted into 
gypſum. 
(B) After the greateſt part of the water 
is evaporated a gypſeous pellicle appears on 
the e beh. muſt 105 carefully taken 


away, as long as the leaſt veſtige of that ſalt 
Hall appear during the evaporation... The 
| hae“ collected and waſhed, 8 
z ittle with — vinegar; this effer- 

veſcence 
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ms veſcence depends upon the admixture of 
if il 1 magneſia alba, which may alſo be precipi- 
| 4-11 tated from the acid menſtruum by alkali of 
. tartar: however, a ſmall quantity of gyp- 
| | ſum will remain in the water, even after it 
0146 . has ceaſed to produce diſtinct pellicles. 
i . (©) The reſiduum is of a brown colour; 
1 and on repeated evaporation this water yields, 
1 almoſt to the laſt drop, cryſtals of a bitter 
1 ſalt, which is totally decompoſed by lime 
1 | water, and is therefore genuine (a) vi- 
1 triolated magneſia: for Glauber's ſalt con- 
wy tains the mineral alkali, which does not 
: yield the vitriolic acid to lime. The cryſtals, 
4: 118 collected and diſſolved in a ſmall quantity 
1 of water, depoſit on the bottom of the yeſſel 
| i that ſmall portion of gypſum above-men- 


tioned (B). Theſe cryſtals alſo contain a 
falited magneſia, which partly unites with 
the water of the cryſtals, partly adheres to 
them externally, and map be e by | 
ſpirit of wine. 

Salited lime cannot ain tk in water which 
contains vitriolated magneſia, for the proxi- 
mate principles of theſe ſalts are imme- 
diately changed by a double elective at- 
traction; the vitriolie acid ſeizing the lime, 
and leavin g the -pmagaefa to the ax wh 
acid. 

pig repeating the analyſis of Sept." 
hutz water, 1 found that the een 
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ſubſtances may be ſeparated as well, or bets 
ter, by continuing the evaporation at firſt to 
© dryneſs, and afterwards ſoparatig the one 
from the other. © 
(p) In order to deterinine the quantity of 
fixed air contained in the water, I at firſt 
made uſe of a copper cylindrical veſſel, fit- 
ted with a conical top (A B c D, tab. ii. 
fig. 1.) into this I put another leſſer-cylin- 
der (x F G H) open at the bottom, and ſtand- 
ing upon three feet, but cloſed at the top, 
except the little tube 1, whoſe upper ori- 


fice ſhould ſtand about half an inch beneatn | 


the ſurface of the water, filling the veſſel; - 
and the proceſs is thus conducted: the 
external and internal veſſels are filled with 
the water under examination; then a glaſs 
bottle, filled with warm water, is inverted, 

by means of the ſpoon L, in ſuch a manner - 
over the tube 1, that no air bubbles ſhall 

enter: the water is then bailed as long as 
the vapour, and that only, ariſes in the form 
of bubbles; mean time the water contained 
in the internal veſſel is forced by the heat to 
emit its air, which riſes through the tube 1, 
and is collected in the bottle; if neceſſary 
the firſt bottle may be removed, and ſet in a 
veſſel of warm water, while ot is in- 
verted over the tube as quickly as poſſible, 
in order to prevent the eſcape of any of the 
air : finally, the ſpace occupied by the air 
js one or more denen is to de ge” 7 

| "1 an 
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| andtthatin an heat of 500, to prevent the abs. 
'.\ ee. | 

4.4 This ſpace, compared with the clipacity | 
of the internal veſſel, ſhews nearly the quan- 
tity of air contained in a given meaſure of 
the water. Such a method I practiſed at 


1 flüirſt; hut, although the water in the bottle 
1 be heated to the 9 degree, I have found 
| | 4 that it abſorbs ſome of Ne air ; I therefore 
[1h afterwards made uſe of mercury, which, if 
| | ' = the operation be properly conducted, ſhews 
\! | exactly the quantity of air required (ſee 
1 Analyſis of Waters, vIII. A, B). The bulk 
14 voaries acecording to the gravity and tem 


1 rature of the atmoſphere ;—hence we ſhould, 
{| as much as poſſible, chuſe determined de- 
= s of heat and weight. 

It is alſo to be obſerved, that the aerial 
matter thus collected generally conſiſts of 
two different elaſtic fluids, the one per- 
_ agreeing with the aerial acid, the 

other with pure air; that is, air fit for ſup- 
porting flame and animal re e Com- 
mon water abſorbs the firſt of theſe, but 
not the latter, being already ſaturated with 
it; and by this method the two fluids ar 
be ſeparated to a certain degree. 

| 6 The ſeveral matters obwined by the 
analyſis above deſcribed are in quantity as 
follows: a Swediſh kanne (that is, 100 
cubic inches) of Seydſchutz water con- 
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. 36, grains. 
of aerated lime - N 42 
of vitriolated line 24 
of aerated magneſia 125 
of vitriolated een + $595 
of TR AER „ 21+ 

4 coledly HAH 


I. be aerial fluid expelled wy heat amounts 
to little more than ſix cubic inches, nearly 
four of which are aerial acid; aid the FE 15 
mainder pure air. 85 
(v). As 100 cubic. "inches of aerial 
acid can diſſolye no more than 27 grains 
of aerated lime in a kanne of water (ſee 
Treatiſe on Aerial Acid), 4 cubic incheg 
can ſcarcely take up more than one; the 
greateſt part, therefore, of the aerated lime 
found in Seydſchutz water is . 


ſuſpended i in it, by means of the minut 
of its parts. 
Salited magneſia may be partly. 1 
poſed, by bare evaporation to dryneſ$w-henee 
we muſt not conclude, that all the magne- 
ſia which, upon analyſis, is found in a dife 
engaged tate, has always exiſted in the water 
in that ſame ſtate, but rather that it has been 
4nited with marine acid in greater gr leſs 
quantity, according to the degree of heat 


1 


applied in the evaporation. Salited magneſia | | 


is eaſily diſcovered, as it diffolves ſlowly, 
and without efferveſcence, in acids, 


Lo Sr. 
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8 LI. 7 Be "AG of cu, Water 
| with Precipitants. | 


(a) Tincture of turnſole, made with diſ- 
1 . tilled water, and ſo dihuted as to appear diſ- 
5 tinctly (5) blue, does not grow red upon 
1 tze addition of Seydſchutz water this is 


| | owing to the ſmall quantity of aerial 


1 1 acid; but paper tinged by turnſole is made 
1 | more diſtinctly blue, which is occaſioned by 
: | | the aerated lime and (c) magneſia. If any 

| 

| 

| 


— — Re = 


diſengaged alkaline falt be preſent, it is 
eaſily diſcovered, by means fps paper tinged 
by turmeric, which is quickly an düttindlly 
made brown by alkalis, but ' not * 
by aerated earths. 
Paper tinged by fernambucum grows 
quickly blue, upon the addition of Seyd- 
Thur „ 
() Spirituous tincture of galls lap well as 
phlogiſticated alkali) 2 changes the 
colour of Seydſchutz water, nor precipi- 
tates any thing metallic. 
(e) Cauſtic vegetable alkali immediately 
comers Seydſchutz water turbid, and preci- 
1 pitates white ſpongy flocculi. The precipi- 
; [| EY tate in this caſe is magneſia detached where | 
| 
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(2) A few drops of concentrated vitriolic 
acid occaſion no viſible change; the particles 
of aerated lime and magneſia are too much 
diffuſed to make the efferveſcence obſerva- 
ble; it may however be made manifeſt by 
bringing them cloſer together by evapora- 
tion, although in this caſe the calcareous 
particles have before totally ſeparated; a 
circumſtance which takes place even in a 
moderate degree of heat. | 

(E) The acid of ſugar, either alone or 
united with vegetable alkali, inſtantly 
diſcovers the moſt minute particle of (4) 
lime, whatever acid it be united with; for 
this acid attracts lime with ſuch force, that 
it expels even the vitriolic itſelf, and all the 
other acids hitherto known, and forms with 
it a ſalt very difficult of ſolution, which 
therefore immediately falls to the bottom 
in form of a white powder. This acid, 
when added to Seydſchutz water, inſtantly | 
precipitates a ſaccharated lime. 

(F) That ſubſtance which is commonly 
called oil of lime ſeparates, though ſlowly, 
a gypſum from Seydſchutz water; and this 
is effected by a double decompoſition, the 
vitriolated magneſia and the falited lime 
changing primary principles. : 

(o) A ſmall piece of pure alum, put into | 
Seydſchutz water, in the ſpace of a quarter of 
an hour occaſions an carthy ſtratum near the 


(4) Of the Acid of Sugar; g v1. | 
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bottom of the veſſel, which, on examina- 


tion, is found to be argillaceous: this is 


roduced by the vitriolic acid forſaking its 

ſe, and ſeizing the acrated magneſia. _ 
(n) Solution of filver makes Seydſchutz 

water immediately turbid ; for vitriolic and 


marine acid, when preſent, ſeparate the ſil- 


yer from nitrous acid. ; 
(x) Solution of mercury in this caſe pre- 


_ cipitates a turbith mineral, and that white, 


in inverſe proportion to the dephlogiſtica- 
tion of the metal during its ſolution. If the 
mixture be ſuffered to ſtand quiet, a whitiſh 


cloud is formed over the turbith mineral, 


which is no other than a ſalited mercury. 
( x) Corroſive ſublimate precipitates ſlow- 
ly a white ſediment, which conſiſts of an 


aerated (e) mercurial calx, and is readily 


precipitated by means of lime or magneſia 
(1) Saccharum faturni, or, to ſpeak more 


properly, acetated lead, precipitates a white 


powder, which is a vitriol of lead, occaſion- 


ed by the decompoſition of vitriolated mag - 
neſia. The whiteneſs of this powder de- 


monſtrates the abſence of ſulphureous mat- 
ter. | n 5 3 | Ep f 
(Mm) Martial vitriol is converted into an 


_ ochre, during its ſolution in Seydſchutz 


water, becauſe the aerated lime and magne- 
fia ſeparate the vitriolic acid, and the pure 


4 Air 


() On Aerial Acid, $ 213, 
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air contained in the water dephlogiſticates 


the metallic baſe: vitriol in like manner 


depoſits an ochre in a bottle full, and well 


ſtopped: All theſe phænomena, therefore, 
demonſtrate the preſence of the ſeveral mat 


ters which were before aſſerted to be von- 1 


me in en, water. 


8 Iv. Specific Gravity, 
be compared the ſpecific gravity of Seyd- 


ſchutz water with that of the beſt common. 


water (diſtilled by a flow fire) and that in 
an heat of 15"; repeated experiments deter= 
mined its ſpecific gravity to be to that of. 
diſtilled water, as 1, 60. 

Although the ſpecific gravity of © ſolu- 
tion, is rarely agreeable to that of the ingre- 
dients taken together, the following compa- 
riſon will not be without its uſe: _ 

A kanne of the pureſt ſnow-water, diſ- 
tilled flowly, is nearly equal in weight to 
42,250 grains ; the ſame. meaſure of Seyd- 
ſchutz water weighs 42,503 ; the differ- 
ence therefore is 253 grains. But in g 11. we 
got, from a kanne of Seydſchutz water, no 
leſs than 922+ grains, which is nearly four 
times the laſt number, We muſt now take 
into conſideration the water of the cryſtals, 
which in 100 of aerated lime makes 11; 
of vitriolated lime 22; of aerated mag- 

neſia 30; of vitriolated magneſia 48; and 
ef. falited magneſia, neatly 40.— Hence, a 
GED R | calculation 
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calculation being made, we find the water 
of cryſtallization of the ſubſtances contained 


in a ate of Seydſehutz water to be 431 
2 924 — 8 but 492 


— 253 239, which ſtill ſhews a conſi- 
derable Abe's : but this difference wilt 
ſoon vaniſh, ſuppoſing the ſpecific gravity 
of the ſalts to be in general 2; and that, con- 


_  formable to the moſt accurate experiments, 

no mutual penetration takes P 

492 8 92 grains of falts, put into a 
tl 


lace; — for 
anne of diſ- 
led water, diſplace only ſo much water 
ds is equal to = = 246; the wei 
therefore of a Kanne of diſtilled water in 


Which 492 grains of falts are diffelved 


= 42,250 5 246 = 42,496 ; but 42,503 — 
42,496 = 7. Now, fince 6 cubic inches of 
armofpheric acid weigh about three grains, 
we have at length 7 — 3 = 4 grains, indi- 
cating nearly how much has been!loſt, during 


| the a on the filters and veſſels. | 


8 v. 4 8 of Seltzer Water. 
Principles collected by Evaporation, | 


— Seltzer water, befides a ſubtile pungent 
acidity, excites upon the tongue a taſte 
gently ſalt, and mildly alkaline. © 

(A) By quick boiling it depoſits an ae- 
rated lime, which had been diſſolved by 
means of ſuperabundant aerial acid this, 
collected on a Alter, is. found to contain 
9 „ ſcarce 


Ar 
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Kare: any aerated magneſia, as this laſt is 
both more eaſily diſſol ved, and retains the 
quantity of volatile menſtraum neceſſary 
for ſolution more ee than the lime 
does. 

AB) By a . evaporation.” the mag- 
neſia ſeparates, but, as it continues to ſepa- 
rate during the whole evaporation, it can- 
not be collected by filtration; e muſt 
therefore evaporate to dryneſs, waſh the re- 


ſiduum with hot diſtilled! water, and at 


length the magneſia will mien lend * 
the bottom. | 

(c) The ſolution which ! is oblained 55 
warm water yields, on eryſtallization, two 
falts; the one an alkali, which, with vitriolie 
acid, forms a true and pure Glauber's falt; 
and is therefore no other than genuine mi- 
neral alkali; the other cubic, W per 
fectly with pure culinary ſalt. 

Salited magneſia, which almoſt always ac- 
companies culinary ſalt, is in this caſe not 
to be found; nor could it poſſibly be ſo, on 
account of the diſengaged alkal. 

(D) The weights of the ſeveral Abele 
contained in a kanne of Seltzer water ars 
as. * forth in the ans . _ LEY 


grains. 
W lime. ide 17 
Aerated magneſia 1 29 9110 
Cryſtallized . alkali c; 01 51 
128 ;Comman: falt 169 
* | 3 180 
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The aerial fluid ſometimes amounts to 


* 


cubic inches, which is almoſt all aerial 


acid; for the pure air rely: exceeds. a | 


| fingle cubic inch. 


8 vr T he Habitudes of Seltzer W ater with 


 Precipitants. 


f 5 Tincture of turnſole grows red upon 


the addition of a ſmall portion of Seltzer 
Water; but in the open air the blue colour 


gradually returns —a change which takes 
pes immediately upon the application * 
r 

Paper tinged with tincture of turnſole is 
rendered more diſtinctly blue by this water; 
that tinged by Brazil wood grows blue; 
and that tinged yellow by turmeric is but 
little changed : however, if the ingredients 


be reduced to a ſmall ſpace by evaporation, 
this paper aſſumes a browniſh red. 


(B) Tincture of galls and phlogiſticated 
alkali produce no figns of any thing me- 
tallic. 

(e) Cryſtallized vegetable alkali produces 
no effect; but the cauſtic alkali precipitates 
a white powder, which efferveſces with 
vitriolic acid, and forms a gypſum: this, 
therefore, is aerated lime, deprived of the 
portion of volatile menſtruum neceſſary for 
its ſolution. | 


The ſtrong acids occaſion a great 
mn 


of bubbles, which conſiſt of the 
Er 
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aerial acid expelled from the alkali and the 


aerated earths. 


(2) Acid of ſugar immediately. ſeizes the 


lime, and falls to the bottom. 

(7) Salited terra Ganga precipitates 
no ſpathum pondero 
dently ſhews the abſence of vitriolic acid; 
for that acid attracts terra ponderoſa — 
ſuch force, that, deſerting every other baſe, 
it unites with that earth in the e hx 
nearly inſoluble atoms. 

(G) Salited lime does not precipitate a 
calcareous powder until after a day or two. 
— This precipitate. is occaſioned by the 
mineral alkali which the aerial acid, ſo 
long as it remains in ſuthcient June, 
holds ſuſpended. | 
([ n) Alum is decompoſed i in like manner 
by the diſengaged alkali. 


(1) Solution of filver renders Salter wa- 
ter immediately milky, being partly con- 


verted into a ſalited filver, partly” ee. 
its acid to the alkaline falt. 

(x) Solution of mercury, made without 
heat, in nitrous acid, occafions a copious 
white precipitate ; the ſolution made by 
heat cauſes a yellow . 

(1) Corrofive ſublimate precipitates a 
white owder, but not until after ſome days. 
If about + of the water be diſſipated by . 
evaporation before the ſublimate is added, 
no change is obſerved, but after a few days 


blackiſh cryſtals : appear by degrees; of theſe 


. . 


um, which moſt' evi- 


* 
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_ cryſtals. we have already treated (on Aerial 
Acid, 8 x11). S&H 

(1) Cryftallized ſaccharum ſaturni im- 
mediately precipitates a white | ſediment, 
which is all ſoluble in vinegar. —The fame 
| happens with lead, either united with ma- 
rine acid or. precipitated by fixed alkali, 
Vitriol of lead. is not ſoluble in vinegar. 

(x). Vitriol of iron depoſits a white ſedi- 
ment, which gradually grows yellow, "en 
ina bottle full and well ern. 


8 VI 1 Specific Ke ta of Seltzer Water. 


In 4 moderate heat I found. the ſpecific 
gravity of Seltzer water to be I, 0027, hence 
the weight of one kanne ſhould be 42,363 
grains, Which, calculating from the ingre- 
dients, will be 42, 2 5 + = Pro — = 42, 247, 
as the water forms about 31 grains, 64 to 
every hundred of alkali, allowing 6 to the 
ſea falt, and the reſt as in $ iv. The weight 

of, 60. cubic. "te of aerial acid is nearly 

0 therefore 42, 36 — 42,324 

N . ; the gener — Wei cs a 

by the 

ena gravity, the other from the. IT | 
K F805 eee Wee 
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er vin.” Mey gs Waters ay 
© Principles eee pes by buchen. | 


| Spa water has a e ſab-alkaleſcent, 
mild, and gently pungent taſte. On expo- 
ſure to the open air for ſome hours it con- 
tracts a Ganing -variegbtess eme om the 
ſurface. 48 

(A) By quick boiling it ſeparates for 
ruginous powder; let this, collected by 
filtration, and a little roaſted, be put into 
vinegar, for this menſtruum diſſolves the | 
earthy parts, leaving the dephlogiſticated 
iron untouched. — Whatever is afterwards 


precipitated from the vinegar by an abel 
is no other than an aerated lime. 


E 


() During the whole progreſs of evapo+ 
ration; even to the very end, a white pow- 
der is continually ſeparating, which may be 
obtained from the dry reſiduum by ſuffieient 
waſhing carefully conducted. This gene- 
rally diſſolves in vinegar, with efferveſcence, 
and: is found to poſſeſs the properties of 
acrated magneſia; but ſometimes a part re- 

mains untouched, this 1s gypſum, and rare 

ly amounts to a grain in a Kanne. 
(ce) The water with which the refdwam 
has been waſhed; on cryſtallizing exhibits 

the mineral alkali, mixed with a fewcubes 
of common falt! This alkali, united with 
YR acid, forms 4 genuine Glauber's 
$64 $404 R 4 | N 
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5 — 1 water Parket and phlogiſticated 


% 


falt, ſometimes intermixed with a few 
cryſtals reſemblin g vitriolated vegetable 


| alkali. 


(v) The experiments hitherto made, ſhew 


| that a kanne of __ water contains 


| of ackites'] iron — 32 

of acrated lime on 

of acrated magneſia x 20 

of cryſtallized mineral alkali TY * 
of common — 9 3117 Dy | 


4¹¹ 
The aerial flu 1d collected rarely amounts 


to 4 5 cubic inches; which is all aerial acid, 


and is abſorbed by water. — I found not any 


pure air, and perhaps it could not long exift 


together with aerated iron, as the pure air 


"wy the phlogiſion, and cs off with it. 


8 Ix,  Hobitudes of Spa W ater with phe ; 
cepitants. | 


ca One part of Spa water 3 9 
dens 25 of tincture of turnſole. The paper 


tinged by turnſole is rendered of a more 


vivid blue; that tinged by fernambucum is 
made blue; but paper coloured by turme- 


ric is ſcarcely changed, until the water hat 


been a good deal reduced by evaporation. 
(3) A Langle drop of tincture of galls ren- 


alkali 


% 


of orb MEDICATED WARS. 249 


alkali produces, though ſlowly, Pruſſian 
blue — Spa water, after boiling, does not 
exhibit the ſmalleſt fign of iron, either by 
theſe precipitants, or by any other me- 
thod. 
(c) Cauſtic fixed alkali, after 24 8 | 
ſeparates, though ſparingly, a white calca- - 
reous powder. The cryſtallized alkali has 
no other effe& than to deprive the water of 
its pungent flavour. 1885 
(v) Concentrated acids occaſion 2 great | 
quantity of bubbles. * 
(z) Saccharated vegetable alkali; as alſo 
acid of ſugar W precipitates lime but 
ſparingly. 2 
(x) Salited terra ponderoſa very rarely i 
1 any thing, and when it does, it is 
very flowly ; which indicates either the ab- 
ſence of vitriolic acid, or that its N is 
extremely ſmall, 
(6) Salited lime, after 24 hours, is preci- 
pitated by the fixed alkali of the water. 
H) Alum depoſits its earth, 
400 Solution of ſilver throws donn a 
fine white powder. | 
(x) Solution of mercury, made without 
heat, yields a yellowiſh white precipitate ; 
that made with heat a browniſh yellow. _ 
() Corroſive ſublimate, after 24 hours, 
| ſeparates a grey powder, which, if the wa- 
ter be previouſly concentrated by. evapora- 
. is of 5 Os 1 A 


1 : 
= F * 7 
. 


(Mm) Acetated 
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(ua). Acetted lead forms a White Near. 

Raf 5 

P ny. Martial vitriol yields a white powder, : 
whic gradually grows yellow... | 


4 


Sx. Specific Gravity of 550 K Water. 


15 an heat of 15 the ſpecific gravity. of 
Spa water is 1, 0010, hence the weight of 
one kanne ſhould be 42, 292 grains ;- —but 
the water of the reſiduum is about 14 and 
the weight of 45 cubic inches of atmoſphe- 

ric acid 221; therefore 42, 292 — 42, 250 


+ 22 = 5, which e 
fought, & ht 


2 


8 XI. Ali of Pyrmont Water.” KY 


+ Principles colleSed by Euaporation: | 


Ne water poſleſſes a moſt agreeable, | 
ſubaceſcent, pungent flavour, not unlike that 
of Champaigne wine, but at the ſame, time 
martial, and a little bitteriſh ;_ in the open 
Air, it contracts a pellicle. like . the "6 

water. 

(A) During ebullition acrated: iron, to- 
gether with aerated lime, is ſeparated; the 
former may be eaſily ſeparated. from. the 
latter, by means of Vinegar, . as above de- 
ſoeribed (VIII. a). 

(z) After filtration, let the 88 
be continued to dryneſs ; let the reſiduum, 


1 5 1 r * * 2 8 waſhed 


23094 * 
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waſhed with a ſufficient quantity of diſtilled 
water, be put into vinegar : the part thug 
diſſolved ſhews the properties of magneſia; 
that which remains untouched is found to 
be gypſum. 

(c) The water with which the refidyues 


has been waſhed, being evaporated, exhibits 


at firſt true vitriolated magneſia; but to- 
wards the end, magneſia mixed with com- 
mon ſalt, which may in ſome degree be ſe - 
parated by conducting the evaporation very 
ſlowly. 

) All the 1 in gredients being carefully 
weighed, there are. : found. in each hans of 
Pyrmont water, 5 „ 

en HONEY 


of acrated iron 7 21 32 bal 
of aerated lime '- 20 


of vitriolated lime rae 
of acrated magneſia — 45 3 


of vitriolated magneſia 2 
of common _ AT 7 1 
1 exel] 138 


The aerial fluid collected e 
amounts to more than 90 cubic inches, and 
conſiſts entirely of aerial acid; in general; 
however, the eee 01 rie aid is TO = 
imaller Ro 2 


SW N | ST. \ 


= 7 : - | 
1 & ©. ” 4 n BEES . 
. os : 
fog ; XII 
2 ile 
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5 XI . : ae,. if Pyrmont Water with 
Precipitants. 


if ©. 
— 


(a) Py rmont water communicates a 
deeper Raf tinge to tincture of turnſole than 


/ Spa water does. The paper ſtained by 


turnſole has its colour heightened; that 
with fernambucum grows blue ; that with 
turmeric is not changed, even though the 
water has been much evaporated. _ 

(8) Tincture of galls and phlogiſticated 
alkali ſoon diſcover iron; but the water, 


: after boiling, ſnews no figns of that metal. 


(c) A fingle drop of cauſtic fixed alkali, 
throws down a white earth, which, on ex- 
amination, exhibits the rms of _—_ 


neſia. 


(D) C acids occaſion an ef- 


ferveſcence. 


(E) Acid of ſugar precipitates | lime 


quickly and copiouſly. 


(x) Salited terra ponderoſa indicates vi- 


triolic acid, for a ſpathum ponderoſum ca 
Cjpitates, | 


(8) Salited lime occaſions a gypſeous pre- 5 
cipitate, which after 24 hours becomes. 


15 vifſible. 


(a) Alum is decompoſed, even after the 
kicks is ſeparated ; this effe& is therefore 
produced by the aerated magneſia. 


(1) Solution of ſilver occaſions a milky 


1 1 
1 3 eR „„ 7 (k) So- 
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(̃,xk) Solution of mercury, made without 
heat, occaſions a whitiſh yellow precipitate; 
that made with heat, exhibits a more co- 
pious ſediment, of a deeper yellow; in both 
caſes, if the ſolution be gently dropped in, 
and the water ſuffered to ſtand quiet, a 
white cloud is ſuſpended over the bottom of 
the veſſel, which indicates a ſalited mer - 
cury. | | is Ns Fs 
(L) Corrofive - ſublimate after 24 hours 
produces an ochry precipitate, ſoluble in vi- 
triolic acid; Pyrmont water, much evapo- 
rated, depoſits a white powder, upon the ad- 
dition of corroſive ſublimate. 5 
(M) Acetated lead yields a white powder, 
great part of which reſiſts the action of 
vinegar. 7 | 
(Nx) Martial vitriol yields at once a white 
precipitate, which grows yellow, though 
ſlowly. - bn 


$ x11. Specific Gravity of Pyrmont Water. 


The ſpecific gravity of Pyrmont water 
is found, in a moderate heat, to be 1, 4 
the weight, therefore, of one kanne is 42,351 
grains; but as the water of the reſiduum is 
364, and the weight of 90 cubic inches of 
atmoſpheric acid is 45, 42,250 + LE * 
45 = 5; the difference by which the 
weight of a kanne, computed by its ſpecific 
gravity,” exceeds the weight deduced from 
- the quantity of heterogeneous contents. 
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F xv. n er concerning the Way. 


_ which Nature prepares theſe” W, aters. 


Aiioing the waters now examined, the 
Seydſchutz contains ſcarcely more acrial 


acid than common fountain water: to ac- 


count, therefore, for the. origin” of this 
water, ſuch a ſituation of its channels as 
may conduct it through ſtrata of - aerated 
lime, &c. is fufficient; and theſe ſtrata are 


found in many places; 3 the water paſſing 
through theſe by degrees takes up the quan- 
tity which is found in it as above. 


The three others poſſeſs ſo large a quan- 
tity of aerial acid, that they could not have 
received it from the atmoſphere. This 
elaſtic vapour is abundantly extricated in 
three different ways (on Aerial Acid, & 11.) 

namely, by fermentation, by fire, and by 
the action of a more powerful acid: the 
firſt of theſe can ſcarcely be ſuppoſed to take 
place in the bowels of the earth; but I ſee 


no reaſon why the other two may not operate, 


either jointly or ſeparately: — Thus ſub- 
terranean fire expels the aerial acid from 
calcareous earth, and ſtill more readily from 
zneſia; and it is the more readily ab- 
ſorbed by the water which it meets with, in 
proportion as that water is the more di- 


vided into channels, as it is the: more cold, 


and the more. compreſſed by the ſubtile 


* fluid. Nor is the third method 


at tended 


— 
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attended with any difficulty; for al- 
though, on the ſurface of the earth, water 
ſcarcely ever contains an uncombined mi- 
neral acid, yet in the boſom of the earth 


the vitriolie acid muſt be often ſet free by 5 
the deflagration of ſulphur ; 3 os 
r 


marine acid may be extricated from ſalited 
lime and magneſia by ſubterraneous fire. 
— We ſhall ſoon ſee the effects of earthy and 
metallic ſalts, when decompoſed by mineral 
alkali or alkaline earths. 8 
Let us firſt conſider the Seltzer water; 
and begin by enquiring whether it owes 
its aerial acid (which is the chief point 
in queſtion, the other ingredients being 
found in the boſom of the earth) to the de- 
compoſition of middle falts by an alkali; or 
to alkalis directly diſſolved in acids; or, fi- 
nally, to the extrication of that elaſtic fluid 


by ſubterraneous heat alone. 


To examine the firſt ſuppoſition, let us 
ſuppoſe that water loaded with ſalited lime 


and magneſia meets with an aerated alkali; 


— 


now a kanne of Seltzer water contains 
1094 grains of common falt, in which there 
are about 46 of pure mineral alkali; and 


theſe require about +37 of aerial acid to; 


ſaturate them; that is, 74 cubic inches, 


becauſe each cubic inch weighs about half 


a grain: but 454 grains of pure lime may 
be precipitated by that quantity of alkaline 
falt ; and theſe immediately - abſorb about 
28. grains of © aerial; acid. In the ; ſame» 

nnn manner, 


bf 
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manner, by an equal quantity, upwards of 
35 grains of pure magneſia are precipitated ; 

and this quantity, in precipitating, carries 
along 507 it at leaſt 194 grains of ae- 


rial acid. Making a calculation, there- 


fore, it appears, that in the firſt caſe there 


only remain to ſaturate the water 37 — 28 


= 9 grains = 18 cubic inches of aerial 
acid, which is not ſufficient for the pur- 


poſe (F x1v); and in the caſe of the mag- 


neſia 37 — 191 = 174 grains == 35 cubic 


inches; a quantity far too ſmall (S x1v). The 


common falt, therefore, which is preſent in 
Seltzer water, does not ſeem to originate in. 


this way, ſuppoſing that the water at once 
receives the 60 cubic inches of aerial 


acid; but if the water contains ſo much 


marine acid as is ſufficient for the imme- 
diate production of 109 grains of common. 
falt, the end will be completely obtained, 
as all the 74 cubic inches can without di- 
minution be applied to that purpoſe. 'There 
is no doubt but this may take place, if the 
aerial acid be expelle@ by fire. We now pro- 
ceed to conſider the two martial waters. 
Pyrmont water contains 7 grains of 
o ſalt in a kanne; 8 if we ſup- 


poſe them generated from ſalited — 


precipitated by mineral alkali, will give 


| ſcarce more than 4 cubic inches for acrating 


the water. The vitriolated lime and mag- 
neſia are of no uſe in this proceſs, unleſs 


on in the water itlelf, either by. 
means 


ö 
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means of a diſengaged vitriolic' acid, or, as 
is more probable, by the decompoſition of 

martial vitriol. 005 sen 
A kanne of Pyrmont water contains 381 

grains of gypſum, and 25 of vitriolated mag- 
neſia: theſe two ſalts together contain 
about as much vitriolic acid as 67 grains of 


cryſtallized green vitriol. Let us then ſup- 


poſe, that water impregnated with this 
quantity of vitriol meets with 20+ grains of 
aerated lime, and about 11 grains of aerated 


magneſia, and the above-mentioned ſalts 


will appear; and during this operation the 
former baſe gives out 16+ cubie inches 
of aerial acid, and the latter 6; but 
221 cubic inches ſcarce amount to a fourth 
part of the neceſſary bulk, even adding 7, 
which are got from the common ſalt, 10 — 


poſing it to be generated in the water 4 


great deficiency, therefore, ſtill remains, ſo 
that we muſt try another methou. 

Let us ſuppoſe a kanne of water loaded 
with 276 grains of vitriol (which is by no 


means extravagant, as that quantity of water 
can take up upwards of 6, ooo grains) meets 
with 235 grains of aerated lime; in this 


caſe not only 100 cubic inches of aerial acid 
will be extricated, but enough of the iron 
and gypſum will be diſſolved to ſaturate the 


water. Thus, then, by the addition of 25 


grains of vitriolated magneſia, we have a 
complete Pyrmont water, whos tes gens 


$a 755 / 
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It is otherwiſe with the Spa water—this is 


very poor with reſpect to the quantity of fa- 


line contents; and, with regard to the nature 


of theſe ſalts, is ſuch; as to require a quantity 

of aerial acid, that has been extricated exter- 

nally; — in this water, beſides the mineral al- 
kali, lime, magneſia, and iron (all of which 


are united with aerial acid) there is nothing 
contained, except a ſingle grain of common 
ſalt — hence it is plain, that this water cannot 
be acrated, either by the ſaturation of ma- 
rine acid, or by the decompoſition of mid- 


dle fahs in the water itſelf. Now, in the 
neighbourhood of Spa there are no veſtiges 
of ſubterraneous fire; how then does the 


water acquire the aerial acid in the boſom of 
the earth? We firſt obſerve, that veſtiges 


_ of ſubterranean fire, once, abundantly ma- 
nifeſt, are by lapſe of time often ſo de- 


faced, as to be ſcarcely diſcernible; be- 


ſides, a degree of ſubterraneous fire, ſuffi- 
_ cient to extricate this ſubtile acid, may eaſily 


exiſt, without producing earthquakes or 
eruptions of any kind, and that for any 


length of time, provided the cauſes be ſo 
tempered that the effects may remain the 
_ fame; neither is it neceſſary that the ef- 


ficient cauſe ſhould be in the neighbour- 


hood, for the ſuperficial ſtrata of this globe 


are perforated in almoſt every direction, ſo 


that the elaſtic fluid may come through a 


variety of channels, from places very remote. 
In the preſent inſtance it appears, that the 
2 r aerial 
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aerial acid muſt have paſſed through a 
length of way, as it is found to have de- 
poſited all its heat; but martial vitriol 
alone, diſſolved in water, and penetrating 
ſtrata, which contain either alkaline ſalts, 
lime, or magneſia, may, by decompoſition, 
extricate a ſufficient quantity of aerial acid; 
which being conducted to a great diſtance 
from the place of its origin, may be ſo 
united with water; that ſuch water ſhall not 
exhibit the ſlighteſt marks of thoſe ſub- 
ſtances which contributed to its 
on- nun, * if 
I have ſometimes: wund a melt portion 
of gypſum in Spa water, in the quantity of 
about one grain to a kanne; but how can 
this be, if we ſuppoſe a diſengaged mineral 
alkali (or rather an alkali only, united with 
aerial acid) to be preſent, as ſuch an alkali 
attracts the vitriolic acid more powerfully 
than lime does? We may obſerve firſt, that 
there is only. ris of a grain of gypſum in 
a cubic inch of water ; . and of the mineral 
alkali, no more than of a grain; for the 
combination of mineral alkali and aerial 
acid is not ſpontaneouſly decompoſed: ſub- 
ſtances, therefore, which are ſo thinly ſcat- 
tered through the water, may reaſonably be 
ſuppoſed to act very ſlowly upon each other, 
eſpecially as the alkali, when acrated, is very 
inactive. An example will ſhew how the 
activity of ſubſtances - is repreſſed 'by* ae 
ere acid: — let vitriolated magneſta be 
| S oP, Fo 3 


. 
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diſſolved in water; drop in a little lime- 
water, and inſtantly the magneſia falls to 


the bottom, having yielded its acid to the 
lime; but if pieces of chalk or calcareous 


ſpar be put into the ſolution, no decompo- 


ſition can be produced, even by boiling : 
hence we ſee how, in Seydſchutz water, 


vitriolated magneſia may exiſt, - hos career 
with aerated lime. 

Beſides, moſt commonly e is no gyp- 
ſum found in Spa water: Whether this hap- 
pens becauſe the water is taken from dif- 
ferent ſprings, or whether the number of 
principles is not always the ſame in the 
fame ſpring, I have no doubt but that 
the proportion of the ingredients does fre- 
quently vary, and I am confirmed in this 
opinion by eee and the ene 


the. _ ane FJ | | 56 IAT. 


=. bat 
F © : 
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be mmitable by Art. en 


11” 


The comp letion of any analyſis can by no 


| other means 45 ſo clearly evinced as by pro- 


ducing ſynthetically a perfect imitation of 
the thing analyſed ; as it thence appears that 


wie vg not only diſcovered the pri 


principles, but alſo the true method of 
uniting them. We are now to; try what 
can be done in the preſent caſe. From what 
has been ſaid it appears that the art of pre- 
paring medicated waters comprehends twa 
|  ixcuctlances 
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circumſtances of moment; firſt, it is re- 
quiſite that water, pure, and totally deſtitute 
of every ſort of taſte, be as it were vis 
vified by aerial acid, which conſtitutes the 

genuine mineral ſpirit as it is called; by 

this the water acquires à grateful, ſubtile, 
penetrating taſte, together with ſingular vir- 
tues; but the efficacy of this acid muſt be 
ſeconded by other groſſer ſubſtances, which 
determine the peculiar nature of the water; 
ſo that one ſhall reſemble Seltzer, another 
Spa, and a third Pyrmont water ; — the firſt 
of theſe differs much from the other two in 


its nature and properties, nor do the two 7 


chalybeate waters altogether agree. It is 
not therefore ſufficient, for the imitation f, 
theſe mineral waters, to be acquainted with 
the method of impregnating water with 
aerial acid: the principles proper to each, 
from whence their ſpecihe virtue and effi- 
cacy is derived, muſt alſo be accurately un- 
derſtood. Mk 1 Fo, moo iin : 
Many perſons are firmly perſuaded, that 
in the natural production of medicated wa- 
ters there takes place a certain degree of fer- 
mentation, as they ate pleaſed to call it, 
which can never be imitated by art: but 
thoſe who are well acquainted with the ſub- 
ject are of a very different opinion. The 
queſtion is entirely reducible to this, vi. 
to diſcover accurately the heterogeneous con- 
tents of thoſe waters, and to unite thoſe he- 
terogeneous matters with pure water. It 
went - 84 | can 


1 
5 
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can be of little conſequence whether the 


water diſperſed through the bowels of the 


earth, by paſſing through certain ſtrata ex- 
tract certain materials, or whether thoſe 
very materials be artificially added in pro- 


per quantity: — the hand that ſupplies the 
7 > mg IN can make no ee in n 
_—_ | 


4 
1 


$2 XVII. The 3 Method 5 arrating Water. 
The od ding method is chat which 


venel has employed, and I believe is the ſame 


as that frequently employed by nature for 


the ſame purpoſe (S xv1) : but in order to 


nerate in water the proper neutral or 
middle falts, a more laborious and cautious 
management is neceſſary; as we are not in 

ſſeſſion of an eaſy and commodious me- 
thod of meaſuring either the ſtrength of the 
menſtrua, or the quantities neceſſary for ſa- 
turating them.— The following is the me- 
hens Oo hich I at firſt employed: 

A3 is a glaſs veſſel ſomewhat (fig. ii.) 
more than half filled with water, and chalk 
coarſely powdered; the tube A c p is ſo fit- 


ted to the mouth of the bottle that not the 
leaſt air can eſcape. The tube E, in the ſide 


of the bottle, 1s accurately cloſed by the ſtop- 
per r, as ſoon as ſome drops of vitriolic acid 
have been poured in: this acid, as ſoon as 


it falls, begins to expel the weaker aerial 
28 from the chalk; * riſing in the 


form 
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form of an elaſtic fluid, is conducted by the 

tube to the bottom of the water in the veſx- 
ſel G x : this veſſel is choſen long and nar- 
row, that the aerial acid may be more com- 
pletely abſorbed in its paſſage through the 
water. A wet bladder is tied round the 


neck of the bottle G H, and the tube, ſo as 


to confine the aerial acid, which would 
otherwiſe eſcape ; this reſiſtance, however, 
mult not be too great, as in that caſe no 
aerial acid will be produced (on Aerial 
Acid, $11): the eſcape of the aerial acid may 


therefore be regulated by a pin- hole in the 


bladder; as ſoon as the efferveſcence ceaſes, 


more acid is to be poured in, through the 


tube x, and this repeated until the water 


7 


has received the proper quantity of aerial 


acid, which may be determined by the 
taſte, or more accurately by tincture of turn 


ſole. In this manner I firſt prepared aerat- 


ed water; but it may be done much more 


commodiouſly by the funnel o, which, ac- 


cording to Mr. Lavoiſier's method, is ſo ſhut 
by the glaſs rod v, that the vitriolic acid 
falls down ſpontaneouſly and gradually. 
I ſometimes have employed a ſmall ferment- 
ing maſs (fig. vii. tab. 25) and that with the 
beſt ſucceſs; but after I had learned, from 
the writings of Dr. Prieſtly, the advantage 
ariſing from agitating the water, I effected 


this purpoſe in two more eaſy ways. 


(A) Fig. iv. will explain the firſt of theſe 
methods better than, any verbal deſcription. 
| | AB 


5 * n aerial acid, therefore the ſtop- 
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A B is 2 glaſs bottle, fitted with a lateral 
tube, and a glaſs ſtopper; in this bottle an 
efferveſcence is produced by means of chalk 
and vitriolic acid: E is a common glaſs 
bottle, filled with the pureſt water, and then 
| ſtopped by a cork, ſo cloſely that it cannot 
admit any air; it is then inverted, and ſet in 


a groove, cut in the board G , laid acroſs 
the veffel H 1, filled with water; the cork is 
then taken out, and the aerial acid-expelled 


by the vitriolic is conducted into the bottle 
by the tube ac D: the glaſs tube L N o 


paſſes through the cork : Y Q 1s alſo made of 
glaſs, and 1s fitted to the former by the in- 
tervention of the tube op, which is made of 
elaſtic reſin, and tied to both (this might be 
made of flexible leather, but where the ſides 
croſs; it muſt be ſewed only half through, 

otherwiſe the air will eſcape through the 


holes made by the needle): the joint o p 


is made flexible, that the bottle A B may 
be ſhaken, by which the extrication of 
acrial acid is much». expedited; but this 
muſt be done gently, leſt ſome of the chalk 
ſhould enter the tube A c, and mix with 
the water: for the ſame reaſon, only a ſmall 


| quantity of vitriolic acid is to be added at 


one time; for if too much be added, ſo vio- 
lent an efferveſcence will be occaſioned, as to 


carry over into the tube a quantity of the 
chalk : it is neceſſary to obſerve, that not 


the ſmalleſt cranny ſhould be left open for 


Io 
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per of the lateral tube muſt be cloſely fitted, 
and every part about the neck of the bottle 


AB, and tube, completely ſhut up : the ex 


tremity & may be eaſily put in and taken 


out of the bottle, by the forceps, fig. v. 


T be apparatus being prepared, I ĩmpreg- 
nate the water in the following manner :I 


fill the bottle ſomewhat more than Half 
with aerial acid; this being done, I let fall 
to the bottom of the veſſel the ſaucer x L 


then cautiouſly remove the bottle from the 


groove in the board, keeping its moutł ſtill 
under the ſurface of the water, and ſetting 


its mouth upon the ſaucer x I agitate ib 


violently for ſome minutes during this 


operation the empty ſpace in th bottle di- 
miniſhes, the water, by agitation, preſenting 


a larger furface of contact toi the aerial acid 


which is therefore more”: readily abſorb 
ed; the bottle, however, cantot be entifely 


filled the firſt time, as ſome portion of com 
mon air remains, which will not unite wit 
water; I therefore cork the bottle undet 
the ſurface of the water, turn it up, and fili 


the empty ſpace with water; F again ww * 


vert the bottle in the water, half fill4t 


again with aerial acid, agitate it as before, - 
and then generally obtain it full, As the 


water expelled from the bottle is dilate 
with that in the difh, it is neceſſarily the leſs 


if therefore the water is to be faturated; in 
which proceſs it takes up nearly its own 


bulk 


imptregnated when it re- enters the bottle; 


} 


268 Or THE ARTITITICIAL PREPARATION 
bulk (on Aerial Acid, Iv.) the above-men- 
tioned operation muſt be repeated a third 


time: and hence may eaſily be deduced a 
method of impregnating water in JHA given 


leſſer proportion 
It is in general to be eee chat the 


/ wider water is, the more aerial acid will 


it abſorb; therefore this operation ſhould 
be performed in a cool place, and the 
body of the n bandled 2 little as 
N be. 180 5 2 | 

$f þ Fork aſe en 5 bbteles of dif. 
ferent ſizes, generally ſuch as contain half 


a kanne, but ſometimes (for expedition fake): 
_ thoſe of a, 3, or 4 kannes; but the larger 


are both inconvenient, on account of their 


weight, and are liable either to be broken 
themſelves or to break the - an en 


22 with caution. 


By this method a bottle of; water may 32 : 
GR in about ten minutes: if the bottle, 


half filled with aerial acid, be ſuffered to 


ſtand inverted upon the board, the water 
will, in a cool place, riſe ſpontaneouſly: 
without any agitation ; but this will happen 


_ Dowly, as before obſerved. 


() The other method is much more eaſy, 


and impregnates a large quantity at one 


time, but is attended with this inconveni- 


once, that it requires a very large ferment- 

ing maſs: when this can be had, let a veſ- 

ſel be prepared, ſimilar to that in which the 
P is ſet to ferment, but of ſmaller dia- 


— 


s ; meter, 
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meter, ſo that the veſſel which holds the fer- 


menting maſs may contain it; let its height 


be ſo adjuſted to the empty ſpace in the 


larger veſſel, that, when the bottom of the 


leſſer touches the fermenting maſs, its upper 


edge may ſtand three or four inches at leaſt 


beneath the upper edge of the larger veſſel. 
In the middle of this veſſel let an axis be 
erected perpendicularly, ſo that, by means of 


an handle, it may be turned round horizon- 


tally ; let there be faſtened to this axis three 


or four wooden plates, ſome inches broad, 


at ſeveral diſtances from the bottom; theſe 


muſt be ſhorter than the diameter of the 
veſſel, with the plane of their ſurfaces in- 
clined to the horizon in an angle of about 


45˙. The veſſel being then filled with cold 
water, and ſuſpended over the fermenting 


maſs, ſo as nearly to touch its ſurface, let 


the axis be turned round, and it will give a 


circular motion to the water; ſo that by en- 


larging and continually changing the ſur- 


- 


face, the aerial acid is very quickly abſorbed: = 


Thus a very large quantity of water may 
be completely ſaturated in a ſingle minute. 
S xv111. Obſervations concerning the Addition 

here] TCC 
The water being ſufficiently. impregnated 


with aerial acid, and poured into bottles, the 
materials determining the particular ſpecies 
are next to be added: What theſe are, and 


in what quantity they are to be employed, 
will appear from the foregoing analy- 


9. 


by 2 an n - 3 ? 29 8 2 
r . ꝗ cꝗ·̃— U — , reg ue — 
, — * 

2 n 8 WAI * 


—— — r — — — —ů . — —Uñ-—n — eco ao 
" — — — — my — 2 pry mine 2 1 2 rr „— 8 — 
wad — : 
* 4 : 
” 
* 
0 


_ 
= —— K — 2 — 


<> e 2 
— * — - 


=s 
q . 
3 : 
* 2 
4 
17 
* 


more ſparks. B. | 


270 OF THE ARTIFICIAL PREPARATION 


ſis. The mineral alkali, and the other ſalts, 


Mould be choſen pure and newly cryſtal- 
lized — the earths in a cryſtalline form, 
fully ſaturated with aerial acid, and reduced 
to a very fine powder; for otherwiſe they 


diſſolve flowly : iron is to be employed, in 
the form of freſh filings tied in a linen 


cloth, or that of a plate of convenient form, 
with a ſmooth and. poliſhed ſurface: the 


cloth or plate is to be ſuſpended in the wa- 


ter, to promote the ſolution ; the bottle is 


then to be well cloſed, inverted, and ſet in a 


cool place for ſome days. In that ſpace of 
time the water takes up the falts, and, by 
means of the aerial acid, not only diffolves 
the lime, but alſo a ſmall portion of the 


iron. I know that the celebrated Monnet 


contends, that water can, by itſelf, take up 
iron; but common water always contains 
ſome aerial acid; and when that is expel- 
led. not the ſmalleſt particle of iron is taken 
up by it, except that ſpecies which, when 
red hot, is (/) brittle, as ſuch always con- 

tains ſome vitriolic acid. £3 852 | 
(J) Such was the general ſuppoſition concerning the 
e of this fault in iron : but it was not founded on any 
accurate experiments; and when Profeſſor Bergman came 
to inveſtigate the ſubject himſelf (de Analyſi Ferri, & viii.) 
he could diſcover no veſtiges of vitriolic acid, by means of 
2 teſt. His experiments lead him to impute this de- 
to ſome depravation of the inflammable principle. 


_ Hot-ſhort. iron (calidum fragile) affords inflammable air, 


which, when fired, ſhews phznomena different from that 
Which is obtained from other iron : it has a peculiar ſmell, 
approaching to an empyreuma, and, when forged, emits 


The 
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The ſame filings. will ſerve repeatedly, 
provided the cloth, when taken out. of. the 
impregnated water, be. plunged into, cold 
pater, and ſuffered to remain there until 
uſed again: for when expoſed to the air it 
contracts ruſt, and thereby becomes infſo- 
lable ; for the ſame reaſon the ſurface of the 
plate muſt be poliſhed afreſh as often as it 
loſes its ſplendour. -  _*. ; 

By the method juſt deſcribed waters are 
obtained, agreeing both in flavour and vir- 
tue with thoſe brought from foreign coun- 
tries; but as ſome of the ſubſtances con- 
tained are juſtly eſteemed of a ſuſpicious na- 
ture, I am of opinion that they ſhould by 
all means be omitted: theſe are the calca- 
reous and gypſeous matters; and Iam per- 
ſuaded that no perſon. will imagine that 
chalk or gypſum can contribute to the ſalu- 
brity of waters; but that, on the contrary, 
they may give occaſion to grievous obſtruc- 
tions. The Pyrmont water contains theſe 
| ſubſtances in conſiderable quantity, and for 
that reaſon is hurtful to many conſtitu- 
tions; for twelve kannes of this water. 
(which is the quantity uſually taken in 
twenty-four days) contain half an ounce.of. 
acrated lime, and an ounce and a half of 
gypſum—a load which few ſtomachs are able 


As to the magneſia, I do not indeed con- 

ſider it as noxious ; but as it diflolyes flow-; 

ly, and whateyer effect it has may be eaſily. 
75 18 _ ſupplied 
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ſupplied in another way, 'T omit it; eſpe- 
cially as experience ſhews that the waters 
thus corrected are equal, if not ſuperior, 
both in taſte and virtue, to the natural wa- 
ters.—1 generally make uſe of water retry 

impregnated with aerial acid. b 

The imported waters which have been 
examined © have no doubt ſuffered ſome 
change during the voyage. — The expe- 
rienced Seip relates, that a phlogiſticated vi- 
triolic acid, and a true ſulphur, may be ex- 
tracted from the vitriolated magneſia of 
Pyrmont water, by diſtillation, without any 
addition. In order to obtain half a pound 
of this vitriolated magneſia (which is ne- 
ceſſary for his experiment) we muſt evapo- 
rate upwards of 115 kannes of the water, 
which I have never had an opportunity of do- 
ing —I have, however, tried ſmaller quan- 
tities, but never could diſcover the ſmalleſt 
rticle of the ſubſtances he mentions :. 
rhaps the magneſia which is united with 
phlogiſticated vitriolic acid in the freſh wa- 
ter, loſes the inflammable principle during 
the voyage; ſo that, on its arrival in Sweden, 
it retains little or none of it; in the fame 
manner as the ſulphurated falt of Stahl 
changes by time into vitriolated vegetable 
alkali. This ingenious philoſopher (Seip) 


tends, that the phlogiſticated vitriolic acid 

is the true mineral ſpirit; that it adheres to 
ry thei iron in Pyrmont water until expoſed to 
| | 1 S the , 


ws % 


to whom the aerial acid was unknown, con- 
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the air; and that then, by means of a ſtronger 
_ eleftive attraction, it ſeizes the magnelia; 
which it was not able to do in the cloſe and 
confined ſubterraneous paſſages. This ex- 
planation, though approved of by many, is 
found, upon examination, to be quite con- 
tradictory to fact for, let us ſuppoſe the 
water loaded with a quantity of vitriot ſafe 
ficient to generate 25 grains of vitriolated 
magneſia, that is, containing 21 grains off 
martial vitriol in three cubie inehes of difs 


tilled. water; let this water be put into a4 


bottle of ſuch a ſize that it will be quite 
filled by the addition of 10 grains and an half 
of magneſia, and let the bottle be then cloſe. 
ly ſtopped; let this bottle be ſhaken from 


time to time, the magneſia will quickly diſ- 


appear, and in its place will be found a large 
quantity of ochre, of a greeniſh colour, as 
containing both aerial acid and a conſiderable 
portion of phlogiſton; and all this takes place 
without any motion or efferveſeence: in 
the ſpace of about an hour the water is found 
totally void of vitriol, loaded with 25 grains 
of vitriolated magneſia, ſaturated with aerial 
acid, and containing an aerated iron t—the 
reaſon of this is evident, 104 grains of mags 
neſia contain about 3 cubic inches. of aerial 
acid, which an equal bulk of water is able 
to abſorb; no ſuch obſtacle therefore o. 
curs in this caſe, much leſs in à whole 
kanne of water, as I have elſewhere men- 
tioned. In the ſame inſtant, then, that 
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the vitriolic- acid erpels the aerial, the 
water abſorbs it. The quantity of vi- 
triol employed contains above 45 grains of 
iron flightly calcined; now, 100 cubic 
inches of aerated water can only take up 32 
grains, ſo; that 3 cubic inches of water can 
ſcarcely diſſolve more than . The bottle 
being opened, the vitriolated magneſia may 
ſoon be ſeparated by alcohol; and this is 
the caſe in Pyrmont water: the phlogiſti- 
cated, as well as the common vitriolic acid, 
ſeparates the aerial acid from magneſia.—All 
this hypotheſis, therefore, falls to the 
ground, being void of foundation ;—and 
Pyrmont water, expoſed to the air, grows 
turbid, and loſes. its virtue, not on account 
of any tranſpoſition of its principles, but on 
account of the departure of the. volatile 
menſtruum. 
In the dry way, vitriolic acid with — 
giſton, generates ſulphur; but whence can 
ſo much phlogiſton be joined with the vi- 
triolated magneſia in Pyrmont water ?—if the 
ſeparated iron ſtill remains mixed with it, 
the difficulty is eaſily removed, as this me- 
tal, when ſlightly calcined, ſtill retains 
much phlogiſton : if, after the removal of 
the iron, ſulphur is produced, the cauſe of 
this phænomenon, being obſcure, ſhould be 
examined in the Ong where there water is 
2 Es. 4; | | 
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C XIX. "The Pipe if arti fecal 1 I 
7 cated Waters in Sueden. 


F 


\ hip the year 1770, being attacked bond a * 
vere hzmorrhoidal colic, I was obliged to 
take above eighty bottles of foreign medi- 
cated waters. By theſe the ſymptoms, 
which were attended with excruciatin g'pain, 
were ſomewhat mitigated ; in the mean 
time I examined the nature and principles 
of theſe waters with the greateſt attention, 
as I moſt earneſtly wiſhed to be able to 
imitate them perfectly; for beſides their 
extreme dearneſs in this country, in the be- 
ginning of ſpring, when not only diſeaſes, 
the foundations of which have been laid dur- 
ing the ſeverity of the winter, prevail very 
much, but my complaints are alſo particu- 
larly troubleſome, theſe waters cannot be 
had freſh and good at any price. I ſoon 
reaped the wiſhed-for fruit of my labours, 
for in the year following I ſubſtituted the 
artificial to the natural waters, and not only 
uſed them myſelf with ſignal advantage, but 
gave them to many of my friends with the 
like ſucceſs. All that time I uſed the method 
above defcribed for impregnating water With 
fixed air; but, in the year 1773, I learned 
Dr. Prieſtly's method, which! with a little 
alteration, I have ſince continued to practiſe. 


he ſame year, in a ſhort Treatiſe on the | 
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Sciences at Stockholm inſerted in their Acts, 
I mentioned in a curſory way that I had for 
ſome time prepared for 5 and ſome of 

my friends artificial medicated waters, en- 
tirely reſembling the natural waters, both in 
flavour and virtue, —The celebrated Baer, 
who then lived at Paris, took that opportu- 


nity of writing to my friend Mr. Wargen- 


tin, requeſting me to deſcribe the method I 
purſued. This I complied with, by ſend- 
ing a Treatiſe on that ſubject to the Royal 


Academy of Sciences at Stockholm in 1774. 


which they inſerted in their Acts for. the 


following year. 


From the very nature of the thing: it 
mull be obvious, that an invention of this 
kind, however uſeful, cannot poſſibly be 
univerſally pleaſing.— Many who are inca- 
pable of aſcertaining ori judging of the truth, 


will diſtruſt it, not without reaſon, on ac- 
count of its novelty many contend, that 


to imitate nature is impoſſible, without con- 
fidering, that when the component parts are 
thoroughly known, the ſucceſs of the pro- 


ceſs cannot in any degree depend upon the 
hand which combines them. Some who 
. preſcribe; and others who ſell the foreign 
waters, condemn the artificial, for obvious 


reaſons ; and not a ſew are urged by mo- 
tives too trivial to be detailed. Beſides, the 
negligence of inexperienced. operators or 
impure materials, may eaſily defeat the whole 
OA The: unter © nhl, if it has any 


offenſive 
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offenſive taſte, will retain it after the 
and by that means bring the — into 
diſrepute. Thoſe that are prepared in the 
very beſt manner, nay, the natural waters 
themſelves, grow vapid on the addition of a2 
fmall quantity of mineral alkali, though 
they ſtill retain uſeful properties, only the 
pungency of the weriaf _ is in this a 
. wn e TORE. 
All IVY obſtacles,” e oF ay 3 not 
prevented the preparation and ſucoeſsful uſe 
of artificial medicated waters, even in the 
moſt diftant provinces of Sweden; and the 
uſe of fuch waters has prevailed generally, 
although I only propoſed them in caſes of 
neceſſity, where the natural waters could not 
be had: and even thoſe who at firſt eould not 
patiently hear them mentioned, now make 
uſe of them, and highly commend them 
In general they produce the ſame good ef- 
fects as the natural waters, and in ſome in- 
ſtances even ſeem to excel them: my own 
health, though not perfectly eſtabliſhed, has, 
from the ſole uſe of them, been reſtored be 
yond' expectation. Every year, about the 
middle of winter, the beginning of ſummer, 
and in autumn, I uſe about ſeven kannes in 
the ſpace. of three weeks, and that in the fol- 
lowing manner: ] firſt drink a fe kannes 
ef Seltzer water, I then uſe the 8pa, Which, 
with reſpect to the uneombined alkali, moſt 
nearly reſembles the Seltzer, and I always 
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than the third part of a kanne every day, as, 
by the experience of ſeveral. years, I have 


Found that a larger quantity is PN e 


to my ſtomach. _. 
I have alſo ſeen, OY great pleas; many- 


other: complaints either entirely removed. 


or at leaſt - alleviated; by theſe means. A 
circumſtance, which afforded me ſingular 
pleafure, as I had very anxiouſly wiſhed to 


ſucceed in this experiment: a boy: of [ſeven 


years old, at Upſal, had for ſome ae 


afflicted by a violent gout, which had; baffled 


all remedy; in the year 1775 he uſed for a 
month the Seltzer water, prepared for him 


by his father, according to my inſtructions, 
and ſoon recovered perfect health, which he 


enjoys to this day. 
A young gentleman, a Guns hone 2 3 
years old, was ſo. afflicted by the gout, that 


he could not, even by the help of a ſtick, 
move from one ſeat. to another: he began 


the uſe of the artificial waters, firſt Seltzer, 
then Pyrmont, and recovered in the ſpace of 
one month. : 

\ Beſides, the intermittent "bat 3 
for ſome time paſt were epidemic in Sweden, 
were ſo obſtinate, that they refuſed to yield 
either to Peruvian bark, or the other uſual 
remedies, but were ſoon removed by the ar- 


tificial waters, particularly Seltzer, unleſs 


the cure was impeded by errors in diet. 
I paſs over innumerable other examples, 


__ Anas encreaſe * and would re- 


quire 
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quire a particular deſcription ; but I cannot 


avoid here mentioning a ſingular phænome- 
non ;—the hemorrhoids, with which I'am 
_ afflicted, break ſpontaneouſly, while I am in 
health, generally every 2oth day, but only 


_ diſcharge a few drops; they are, however, 


often 1 eſpecially at the approach of 
e 


cold weat 


artificial Seltzer water; and in the courſe of 
eight years, during which I have been uſing 
it, it never failed me once; the effect is, 
to open the hemorrhoids within fix days, 


ſometimes on the third or fourth, upon 
which I immediately find relief.— I leave 


to the ſkilful in medicine the explana- 
tion of this phznomenon; which I have 
obſerved not only in myſelf, but in many 


others affected in the ſame way, to whom 1 


recommended it to pay ſome attention to 


this circumſtance. Now, as the ſame ef- 


fect in this caſe follows the uſe of the 


natural and the artificial Seltzer water, I 
cannot doubt of their identity, any more 
than of that of the others. 
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r, and then occaſion a number 
of diſtreſſing ſymptoms : to remedy theſe 
I find nothing ſo effectual as drinking the 


— 
- 


/DISSBRTATION vu. 


BP; The. 


ABTIFICIAL PREPARATION 


7 A 8 * > J . . 
2 _—_ * Py 4 bon, * mm 
bo O F 
E 3 K * 17 
* 4 * * * * 4 4 
** 1 1 1 
© X24 a #, <3 <a oy L G $ # 4 . * 1 2 > . 4 ; 
* | 3 
7 - 8 7 : 4 4 , - * 
4 2 4 * 2 1 F PM : 1 
4 , 
* he 4 hs p : 4 . * 1 5 
2 * $ >: pe 9 4 : C-. TE "T M 5 4 1 | 
— #2. 3 SS # > 11141 #4 1 14 . 111 
? * : 
— . 4 * 


$7 1 2 Spe of bot Watts." : 


1H E benign care of our ans 
Creator has not only provided for 
man's. uſe cold medicated waters, but many 
hot | medicinal ſprings are found in various 
parts of our globe; and as the uſe of 
the former is 8 not to be reſtricted, 
but extenſive and widely diverfified, ſo in 
like manner the latter are endowed with a 
great number of uſeful properties. Some 
of theſe hot waters ſeem to poſſeſs no re- 
markable virtue with regard to the human 


Ts. Ry others ad diſpel a oe” 


-  ARTIFICIAL'PREPARATION, &c. 281 


of diſcaſes in a very ſingulat and extraordi- 
nary manner. Water does not ſeem capable 


of producing any notable effect upon the 


human body of itſelf; to this end it appears 
indiſpenſably neceſſary that it ſhould be im- 
pregnated with a certain ſubtile and elaſtic 


aura, which, when extricated in the prime 
vie, is not only of itſelf able to effect ſalu- 


tary changes, but alſo ſo acuates, ſtrength- 


ens, and as it were vivifigs, the heteroge- 


neous matters contained in the water, that 
they can penetrate to parts they otherwiſe 
Could not reach, and poſſeſs powers which 
alone they could never exert. That the 
aerial acid performs this office in the cold 
medicated waters is, I imagine, eſtabliſhed 


beyond doubt in the foregoing Treatiſe z—it 


remains now. to be examined; whether the 
fame fluid is contained in the hot waters, or 


whether they are aſſiſted by an elaſtic fluid 


of another kind, 


When we examine the medicinal hot wa- 
ters in general, we find a remarkable differ- 


- ence obvious to the ſenſes: for ſome, fuch 

as the Caroline baths in Bohemia, do not 
ſtrike the ſmell in any particular manner, 
and ſeem not to exhale any thing more than 
A moiſt and ſuffocating vapour; others, 
ſych as thoſe of Aix, divert: far and wide 
a moſt ſubtile, ungrateful, fetid odour, re- 
ſembling that of putrid eggs, or more ex- 
actly that which is emit T by a ſolution of 
ſaline hepar, eſpecially upon th 
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an acid. The former moſt certainly derive 
their efficacy from the aerial acid, and are 
therefore juſtly called aerated; but the lat- 
ter are of a very different nature, and may, 
from their hepatic ſmell, not improperly be 
called en The nature and pro- 
perties of both muſt be accurately examined, 


/ 


has 5 i we expect to attain any thing like exact- 


neſs in the ĩmitation of them. They both 
contain a principle ſo volatile that they loſe 
their chief virtue upon barely growing cold; 

ſo that by no means yet known can they 
de tranſported into foreign countries, ſtill re- 


taining their virtue. This ciroumſtance has 


prevented me from examining theſe hot wa- 
ters myſelf: but ſo much as will be ſuffi- 
cient for our preſent purpoſe is to be found 
accurately inveſtigated, FOOL r NG 
N che er ce of others. 
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TT the Caroline: waters, and others e — 
ik fame fort, abound with aerial acid, may 
be inferred from their taſte, and the quan- 


' FED. 
a * 4 N * 
* . »* & 43 1 


- tity of bubbles which is occaſioned by agi- 


tating them: but other and more obvious 
criteria ſhew this evidently to be the caſe. 
This water tinges tincture of turnſole with a 
fugitive redneſs, and precipitates lime-wa- 
ter; circumſtances which, though ſingly 
ambiguous, vet jointly are erfectly valid ; 

: — they are ambiguous ſingly, becauſe it is 
5 * 
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: thought that other acids, beſides the qr | 


may occalion 'a' fugitive redneſs (a); 

the precipitation of lime-Wwater is —— o- 
cafioned by an aerated alkali, which is ſup- 
poſed, according to the laws of attraction, 
to yield its aerial acid to the pure lime, 
which therefore becomes aerated, and (3) 
precipitates; but when theſe two circum- 
ſtances are taken together, they produce full 


conviction: for the aerated alkali (e) cannot 


— 


| increaſed, by heat. 


ecxiſt in water together with any acid, ex- 


cept. the aerial; beſides, the air contained 
in theſe waters, when collected, not only 


produces the above-mentioned effects, —4 


alſo ſuffocates animals, and is abſorhed by 


water, which thence becomes gerated. In- 


deed, the whole neighbourhood of theſe wa- 
ters abounds ſo much with aerial acid, which 


breaks out in many places, that the rain and 
ſnow-water, from lying in cavities. of the 
ground for a ſhort time, boden une: 2 
gfatcful pungent-acidity. + 

Theſe waters, upon bd 8 both 
YO, and iron, after the manner of Pyrmont 
water, but much more quickly. We cannot 
wonder at the fugitive nature of the virtues 
of theſe waters, when we conſider how very 


volatile the aerial acid is, even when lodged 


in cold water, and how much its be is 
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55 | 7 (a) On Aerial Acid, g. 
6 7 2 + (8) Ibid, XX. B. ” wh 22 2 
Fr," en (a Anal is of Nr $ym. D. 5 
e 


C 
a 


1 r ee l 


CO nee. ACS —ĩß—r*—2 
on 22 
- — 


. 3 —— _ 14 
1 — — — 6 —— 


— — 
— Nn ee r 
—— — 


a Y —— GT A Pe gw. 
>» q 8 ” _— 2 —— — 
- e . r - 5 

* 


a —— — me 
— — — — — 


—— 


__ A, 4 8 ** (4 1 4 . 
, Tn ̃ DERRATI.TTYTIISs r — 
— 4 


rn 
——— — 


> . 
— 
— 


pro en OE IL PETE SIR — — — 
— — 3 ts — r 

4 5 d 2 
— 5 


— 
— 


ES 
A LE LEE 


AL 
— 
—— — — 


* 
4 — — — 


—— —— b r rr 
A — en ——— | 
1 a 
. 2 


P 
D r a 
R 4 * 5 7 


r 
— < 


* 


Fg 284 OP THE/ARPIPICIAL PREPARATION | 


The exiſtence of acrated hot waters "Ig 


eſtabliſhed, we now go on to the other 


ſpecies, the elaſtic fluid of Which, though 
eaſily diſſipated, yet in Krity Fray: wb ex- 
nd. the aerial acid. 67 Jui | 
4 - 5 111. | Hot bepats ated Waters” 


The hot hepatiſated waters, although they 
r be aerated, and actually often are ſo (as 


for inſtance thoſe of Aix) may yet be eaſily 


diſtinguiſhed from the hot acrated waters, by 
the general tenor of their character, and 

their diſagreeable ſmell : they have the ſmell 
of hepar ſulphuris; and blacken filver, nay, 
2 genuine ſulphur is depoſited along the 
channels through which they paſs; and yet 


the moſt accurate analyſis has not been able 


hitherto to diſcover in the water the moſt 
minute particle, either of hepar or of ful- 
phur—but chymiſtry is able to unfold this 
myſtery: for the Gdine hepar ſulphuris, 
upon the addition of a more powerful acid, 
rates a ſpecies of air, which we may call 
epatic air, if with Dr. Prieſtly we give the 
name of air to every elaſtic fluid not con- 
denſible by cold. Waters impregnated with 
this kind of air reſemble the hot hepatiſated 
waters: the hepatic air, it is true, contains a 
fulphur, but ſo expanded and ſubtilized as 
to eſcape the fight, and put on the-appear- 


_ ance of common air. A change ſuch as this 


can only be effected by the action of agents 


at once the moſt ſubtile and the moſt effi- 
3 cacious, 
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cacious, and ſuch are phlogiſton and the 
matter of heat. 1 2 that many philo- 
ſophers of the firſt rank are of opinion, 
that the phænomena of fire and heat are to 
be explained upon the ſuppoſition of inteſ- 
tine motion in bodies; but, upon conſider- 
ing the whole attentively, I am firmly per- 

ſuaded, and I believe the ſame is the caſe 
with others, that heat ariſes from the action 
of a diſtinct and peculiar ſubſtance, which 
is diſtributed: through the whole corporeal 
world, and that in a twofold ſtate: for, : 
firſt, we conſider this matter as free, When, 
in form of an elaſtic fluid continually tend- 


ing to an equilibrium, it pervades all bodies 


denſe as well as rare. This, in proportion to 
its quantity, excites different degrees of heat 
in animals, dilates and. diſpoſes all bodies to 


fuidity, according to certain citumſtances 


thus platina, in order to be fuſed, requires 
it very highly concentrated, other metals 
leſs ſo 3 and mercury a quantity ſo ſmall 
that it is almoſt always preſent in the atmo- 
ſphere ; I ſay, almoſt always, as ſome late 
obſervations in Siberia ſnew that there mer- 
cury has been ſometimes congealed by natu- 
ral cold: whether there can exiſt any ſuch 
ſtate as that of perfect privation of heat, or 
abſolute cold, is yet unknown. In ſuchs 
ſtate (ſuppoſing any ſuah to exiſt) if I miſe 
take not, the aerial acid itſelf muſt be con- 
gealed, as fluidity appears! tao N Oy 
upon heat. 

The 
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The matter of heat, like all other mate- 


rial ſubſtances, is ſubjected to the law of at- 
traction, and hence proceeds its ſtate of 


union with other bodies, a ſtate which ine- 


vitably occaſions many alterations in its na- 
ture and properties: by this tie ſome of its 


properties are obſcured, nay, entirely obli- 


terated, and new ones, before unknown, are 
produced; and in the ſame manner as an acid, 
when ſaturated with an alkali, cannot be 
diſtinguiſhed either by precipitation, by its 


taſte, or by any other of its original proper- 
ties, ſo the matter of heat loſes, together 


with its liberty, its chief property, viz. 
that of producing ſenſible heat; - this power 


muſt, however, be conſidered as repreſſed 
only, not deſtroyed, for it is again reſtored in 


full vigour, when the bond of union which 
repreſſed it is broken. This may very clearly 
be illuſtrated by the example of water, which 


2 by a moderate privation of heat is convert- 
ed into ice: now if water heated to a determi- 


nate degree be poured on ſnow, we can, from 
the known heat of the two ingredients eaſily 
determine what that of the mixture ought to 
be; but in the preſent inſtance, a deficiency 
is always obſerved, that is, the heat of the 


mixture proves to be always leſs by about 
72, than by calculation it ought to be. The 


reaſon ſeems to be this: the heat of the wa- 
ter penetrates the ſnow quickly, expands and 


ſeparates the ſmall particles, and changes 


Wa. 
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it from a ſolid to a fluid form; thus the diſ- 
united particles have their ſurfaces much en- 
creaſed. Now water attracts the matter of 
heat, and that the more largely in proportion 
to the ſurface of contact; and ſuch parts of it 


as it touches very cloſely jt powerfully re- 


tains, and renders latent, ſo that it can no 


longer occaſion ſenſible heat; and hence the 


deficiency of 72“. This ſaturating portion 
of heat it does not loſe, except at the very 


point of congelation, which being then ſet 
free occaſions a ſmall riſe of the thermo- 


meter, although it is quickly and irregu- 


ture of the water is increaſing the-.increaſed , 
quantity of heat increaſes the diſtance ofthe 


pours; at length when the heat arrives to 


— 


larly attracted on account of the deficiency 
of the ſurrounding matter. As the degree 
of cold in the adjoining air increaſes, and 


as, on account of its elaſtic nature, it con- 
ſtantly tends to an equilibrium, it at length 


is ſo much rarefied that the ſaturating por- 
tion alone remains to prevent the contact of 
the watery particles; and when that alſo is 
taken away, all the mobility of the particles 
totally ceaſes: undoubtedly all ſubſtances 
which are fuſible in fire fix a certain quan- 


tity of heat (the degree of which is yet un- 
determined) in the very inſtant When their 


particles acquire the due degree of mobility. 


- 


A 


- 
* 


On the other hand, while the tempera- | 


minute particles, and generates elaſtic yas 
the boiling point, the watery particles are 
1 8 


ſo 


— 


1 
r Ls p 2 L —_ . 
"ES - r Er * — — 1 __ "4 
—} ä ACRE II IT \ 
” EY 
— 3 2 — — — = 
8 8 
—— — — — 
— N . Y — — =p p 22 - ws — "Pg — — 
= — < 5 = — = 
— 2 


. — 


. — 
as gy nee 


— — 


— 


— — — 


8 2 - 
— — — — a — 
—— 


2 mitt I _ I 
: — ne — AA es 


—— 


—— 


— 
— — 
1 
” 
. 


— — 
— 


— 


— 
—— 


— 


6x - . +; nin . 2 © 50 
— —— — ́ x 0 — — ——j—y— b 
« ad 


EE RE 
— — 


* * A * 2 2 * 4 
2 row — 3222 RAT. ae wt was, 33 — * — —— — — 
"= 2 93 Dome I — — _ " um ban 
- . ̃ ˙ IS I one RP 
r eee * ** 2 
* * 
*%. 4 


1 r 
118 
Til 
a: 
* A 
7 * 
1. 1 
ad 2 

7 þ 
1797 
x 14 
1 A 

*F- 
+4 

= 
3 « 
44 
zF 
Died / 

wi 
6 1 

fa 

* 

'S 

A 

1 4 
2 * 

. 

1 

t B 

1 

1 

$ . 

4 

A 

s i}. 

7 
23 
t | 

2 

5 5 

= = 

1 

: © 

8 3 

* 

14 I 

# XX 

Fo 

& * 

4 

* 

i 

17 


eee R g ry b 
Xs WR 
ET — 'X 
— 


—— —„— nn nts —-—V——t— i:. es — 


I q , 2 f 0 8 8 
l 2 » * mY oben May, ao Fn . = owns 
Lear EIA eo ee ec nr day +cop ti ot EE Tp Pane" 
* ; E n 
F h . ⁵˙ rUÄ— RE 4 OL an 


——̃—— — ney argu — regs 
2 — — = — — — — — 
— 2 _ - A — 5 
— . - — uw n 


. EEE—_—Yy 


hd A _ "TA — — " 4 
— — — . 
ON wb oe — 2 — — — — — 
” ” 
* " 


| ft at hiberty. N 


5 288 or THE ARTIPICIAL PREPARATION 


ſo expanded and changed, that their ſurfaces, 
being wonderfully increafed, are enabled to 
receive and fix a fat preater quantity of heat 


than before; and hence ariſes the cold; or 


diminution of heat, occaſioned 55 evapo- 
ration. 5 
Bodies which contain the matter of heat 
fined, when put into menſtrua fitted for 
diſfolving them, generate a degree of heat, 
greater or leſs, according to the quantity of 


latent heat ſet at liberty by the more po- - 


erful attraction of the menſtruum. Lime, 


newly burned and put into water, generates 


a 0 degree of heat, becauſe a great 
part of the heat which had been fixed by the 


_ calcareous earth is ſet at liberty by . 


of the water, which is more powerfully at- 


tracted by it. That portion of the matter 
of heat which ſtill remains in ſlaked lime 
may be diſengaged by an acid; and hence, 
from an equal quantity of lime a greater de- 


gree of heat is generated with acids than 
with water, as the former ſet the whole of 
the matter of heat at liberty, the latter only 
a part.—T have ſpoken briefly, and in a cur- 
ſory way of theſe matters, in order to illuſ- 


trate ſeveral things in the foregoing pages ; 


and that what follows may be the better 
under ſtood. We do not here conſider the 
compoſition of the matter of heat; it is ſuf- 
ficient for us that it ard be 9128 any ee 
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Let us now return to the hepatic air, 
which conſiſts of ſulphur united to the 
matter of heat by means of phlogiſton. As 
the demonſtration of this analyſis occurs 
hereafter, I paſs it over in this place. The 
5 air is decompoſed in the atmoſphere 

by means of pure air, which attracts phlo- 
giſton ſo greed ily, that it is able to ſeparate 
it from the nitrous acid itſelf : this äs the 
—_ of the ſulphureous cruſts which are to 
be ſeen at Aix; for the connecting medium 
(the phlogiſton) being ſeparated above the 
ſurface of the water, the Whole compound 
is diſſolved, and the diſengaged particles gf 
ſulphur adhere to the ſurrounding bodies. | 
Water combines with this hepatic air, and 
_ when impregnated with it poſſeſſes the ge- 
nuine properties of hepati ſated Waters, as 
readily appears upon compariſon,; but in or- 
der to diſcover ho much of its virtues de- 
pend uponthis air alone, and how much upon 
groſſer materials, we ſhould examine diſtill- 
ed Water ſaturated with hepatic vapour. — 
In a, moderate heat, a kanne of diſtilled wa- 
ter takes up ahout ſixty cubic inches gf, he- 
patic air, Which, when decompoſed by ni- 
trous acid, yield 8 grains of ſulphuf: the 
matter of heat which remains diſengaged. 
among the particles of the Watsr,, ie mar 
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% IV. D 22 i ater ſaturated with bepatic II 
05 Air. 


1 the following ſection we ſhall e 
how water may be faturated with hepatic 
air. For the preſent we ſuppoſe the ber 
to be cool, and fully ſaturated. | 

(4) It has 8 molt offenſive hepatic finell, 

when ſet in a broad open veſſel; in 24 hours 

it blackens filver ; an effect which, as the 
Vapour is diffipated in this caſe but flowly, i it 
does not produce in leſs than the ſpace of 
ſome weeks, when ſet to ſtand in an open 
bottle. This effect may be inſtantly re- 

; . by nitrous acid. 

The taſte. is ſtrong, ſomewhat ſweetiſn, 
not unlike that of putrid eggs, but more 
diſagreeable. 

It preſerves its clearneſs entirely, if the wa- 
ter be newly diſtilled, ſo as not to have time 
to abſorb aerial acid from the atmoſphere. 

(3) Tincture and paper of turnſole grow 

but little red, unleſs the water be impreg- 

| nated with waſhed hepatic air. 

Paper of fernambucum ſuffers no change. 

s) No change is occaſioned by acids, 
unleſs ſuch as poſſeſs the ſingular property 

of attracting phlogiſton, even in water; one 

of theſe is the nitrous acid highly concen- 

trated.— When this is dropped in, the ſmell 
is inſtantly ſuppreſſed, the water grows tur- 
bid, and a white ſubtile powder very flowly 
2 ſubſides: : 
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ſubſides: this powder, collected and dried, 


is found to be pure genuine ſulphur. The 
phlogiſton being taken away by the acid, 
the bond of union between the ſulphur and 
the matter of heat is broken; the hepatic ' 


air is therefore decompoſed, and the ſulphur 


appears in its ordinary form. That the ni- 
trous acid attracts phlogiſton, even in a li- 
quid, is obvious from the artifice made uſe 
of by ſome to make vitriolic acid, when 


black, clear again, — they add a ſmall 
quantity of nitre, which is ſpeedily decom- 
poſed, and the colouring phlogiſton de- 
ſtroyed by the diſengaged nitrous acid. 


Upon pouring into the impregnated v wa- 
ter a few drops of nitrous acid, the fætor is 


inſtantly ſtopped, but in a few minutes it 


again returns, and this happens repeatedly ; ; 
ſo that a quadrant of water requires 200 
3 to deſtroy completely all its hepatic 

When the water contains alſo a fixed 
alkali, the acid has but little effect, ſo long 


as that is diſengaged, but after it is ſaturated 


the hepatic air begins to be decompoſed ; 


the reaſon is clear :—the alkali ſeizes the 


acid as ſoon as it is dropped in, and repreſſes 
its activity; hence we eaſily fee how ful- 


phur may be precipitated from the Aix wa- 


ters, which no one, ſo far as I e hae 
hitherto effected. 
Acid of vitriol, and the other common 
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| Dephlogiſticated marine: acid PN 


the ſulphur. 


(o) Alkalis cauſe no change. | 
| 8 Nitrated ſilver occaſions a congruma- 
tion, which ſoon changes to a brown colour. 
AEln this caſe the acid and the metallic 


baſe ſeem to be loaded with phlogiſton, by 


Fee they are both rendered inſoluble: 
there is no doubt hut a ſulphur alſo adheres 
to the metal. —Silver, in its metllic ſtate, 
rows black in this water. 

(r) Nitrated mercury, male: michoue 
Pm occaſions a brown precipitate ; that 
made with heat, a white one. The differ- 
ence ſeems to ariſe hence, that in the lat- 
ter caſe the baſe is ſo far dephlogiſticated 


that the phlogiſton remaining is inſufficient 


for communicating colour to the precipi- 
tate. Mercury, i in ĩts metallic ſtate, expoſed 
9 atic air, grows black, like ſilver.. 
Corroſive ſublimate is alſo precipi- 
a fo White, for the above- mentioned reaſon. 
() Acetated lead is precipitated black ;— 
Vinegar does not promote the decompoſi- 
tion of hepatic air: hence, therefore, ap- 
pears the action of the metallic baſe alone; 
-—yet poliſhed lead, expoſed to hepatic air, 
does not grow blaek, but only brown. The 
ſame is true of iron: copper grows black ; 
but tin, biſmuth, antimony, and zinc, are 
not changed. Lich 
(1) Solution of vitriol of zinc occaſions 
n little turbidneſs, and * a white ſedi- 
I ment; 
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ment; that of copper occaſions a yellowiſn 
brown hue, and ſlowly depoſits, a ſediment 
of the ſame colour; that of iron grows 
black :—the hepatic ſmell is ſoon diſſipated, 
if the proportion of the liquors: be properly 
(xk) A grain of white arſenic put into the 
water grows yellow by degrees, and at 
length acquires the properties of arpiment. 
The ſame thing happens to a ſolution of 
arſenic in water.. C510 Garand 20 
(L) Hepatiſated water, in which filings 
of iron have been kept for: ſome days in a 
well-cloſed veſſel, grows purple with tinc-- 
ture of galls ; if the iron be diſſolved by an 
acid, the colout approaches mote ta violet. 
This is the reaſon why, with the ame quan- 
tity of tincture of galls, different appear - 
ances take place: befides, we muſt obſerve, 
that water impregnated with iron by means 
of hepatic air, is not at all rendered turbid 
by phlogiſticated alkali; and if a ſmall 
quantity of yitriol of iron be afterwards add- 
ed, this produces à ſediment at firſt aſn- 
coloured, the upper ſurface of which grows 
by degrees (but very flowly)- of a pale 
blue, and after ſome days grows quite 
black. If hepatiſated martial water grows 
immediately blue on the addition ef phlo- 
giſticated alkali, this is a ſure ſign of the: 
preſence of an acid menſtruum, Theſe cir-, 
cumſtances ſhould be carefully ohſerved in 
the examination of waters. | 


OOF 44 Vz v. Method 


155 or THE * PREPARATION 


« a * 


| $7 v. Method of oor eparing hot medicated. 


aters. 


In the preparation of hot medicated wa- 
ters ſeveral circumſtances are to be attended 
to :—firſt, the waters muſt be impregnated 
with elaſtic fluid; then the groſſer materi- 
als, which diſtinguiſh the different ſpecies, 
are to be diſſolved; and, finally, the water to 
be heated without any loſs of its virtue. 
We ſhall ſpeak of all theſe in order. 
(A) The elaſtic fluid to be employed 1s 
either aerial acid or hepatic air, according 
as the water is required aerated or hepati- 
ſated. The former is obtained by a proceſs 
already ſufficiently deſcribed; the latter is 
had in the ſame way, with the difference of _ 
a few circumſtances now to be mentioned. 
In the place of chalk we are to employ 
an hepar ſulphuris made of equal weights of 
ſulphur and pot-aſhes. together, and melted 
in a crucible : the hepar is to be reduced 
to a powder before it is put into the veſſel, 
as otherwiſe the ſaturating acid will gene- 
rate upon the ſurface a vitriolated vegetable 
alkali, which is not ſoluble in a ſmall quan- 
tity of water; and this cruſt, ſurrounding 
the internal parts, will prevent the acid from 
reaching them. A maſs made of three parts 
of iron filings melted, with two of ſulphur, 
anſwers the fare end, eyen better than the 
former. | 9335 
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An inverted bottle, half filled with water, 
is to be ſet to collect the extricated elaſtic 
fluid: the water cannot take up ſo much 
of hepatic air as it does of aerial acid; —if 
ä the water is to be aerated at the ſame time, 
+ or { of chalk may be added to the hepar. 
When, upon agitating the bottle, the hepa- 
tic air 15 no longer diminiſhed, the water is 
ſaturated. | 

The vapour being extremely 0 8 and 
unfriendly to reſpiration, the operator ſhould 
be ſo ſituated that a ſtream of air may carry 
off the noxious vapour from him. 

(B) If particular waters are to be imitated, 
for inſtance, the Caroline or the Aix waters 
above-mentioned, the quantity and quality 
of their ſeveral contents muſt be deter- 

mined. The amine waters contain, in a 
kanne, 19 3 . 


„ „ 
of vitriolated mineral alkali 240 


of ſea-ſalt Tang 5 
of dried mineral alkali- 68 


together with an admixture of iron. 
kanne of Aix water, taken rom the em- 
peror's bath, contains, * | 


of aerated lime i 8 Di IS. 
of ſea-falt —U— — 29 Wo 
of mioeral alkali ur 15 
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It is only the aerated Time that indicates the 
preſence of aerial acid in the Aix waters. 
Taheſe heterogeneous matters, except the 
Þ aerated lime (which ought by all means to 
2 be left out) ate of very eaſy ſolution; they 
need not therefore be added to the water, un- 
til it is to be drank: the proper quantities 
of theſe may be put into hy veſſel out of 
which the water is to be drank, and are Won 
taken up by the warm fluid. 
a a5 one, however, inſiſts upon the 
_ | derated' lime, the water muſt firſt be ſa- 
turated with aerial acid, and the lime dif- 
ſolved by its means, in the cold, as before de- 
ſcribed ; the water is then to be impreg- 
nated with hepatic air; and in this caſe 
ſome filings of iron ſhould be added: but if 
the lime be omitted, the filings put in dur- 
ing the warming of the water will give it a 
ſufficient impregnation. 

(e) in order to make the etated or bepa- 
tiſated water warm, without loſs of virtue, 
ve muſt employ a veſſel cloſely ſhut, ſuch as 

Papin's digeſter; the copper ones defctibed 
by Mr. Wilcke are beſt fitted for this pur- 
poſe ; one of thoſe ſhould be taken, _ 
can juſt hold the requiſite quantity of water : 
the aerated or hepatiſated water being put 
into this; and well cloſed up, is to be ſuſ- 
pended in a common pot in à water- bath; 
and the water in the greater veſſel, being 
gradually heated, communicates the requiſite 


give of heat to 22 digeſter. 
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Although cold acrated water is bighb#: 

_ medicinal, as experience evinces; and al- 
though the fame is unqueſtionably true of 
cold hepatifated water (& vr.) ; yet it is very” 
robable that heat, by encreafing their volati- 
lity, renders them more ſubtile and penetrat- 
ing, and of conſequence more efficacious in 

certain caſes. We are not yet certain what 
degree of heat is moſt effectual: the Caro- 
line waters raiſe the Swediſfi thermometer to 
73*, the Aix waters to 62*; an heat which 
appears too great for internal uſe, as the hand 
can ſcatcely bear water heated to 50: but 
this queſtion is not to our preſent purpoſe, 5 
it is {ufficient that the water can receive 
neceſſary erer. of heat, en loſs of. 
virtue. 

The ſaline matters ſhould not be put into 
the digeſter, as many of them act upon the 
metal, but the iron may ſafel aly bo uſed ; 
and thus it ene a oy 1 im- 

pregnation. f 

That a glaſs may be otcaionally filled 
without the loſs of any of the volatile parts, 
a ſmall ſtopper muſt be fitted to the upper 
part of — Ageſter, by opening which the 

warm water may be poured out, and mw _ 
mals remain cloſely ſhut up. 1 
For the purpoſes of bathing, larger quan- Wo 
tities ate neceſſary ; in this intention the 
Caroline waters (for what reaſon I know not) 
are out of uſe. The waters of Aix are often 
employed; and a large quantity of water 
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y be eaſily impregnated with hepatic air, 
by means of a flexible tube conveying the 
air to the bottom; and this operation may 
without inconvenience be continued, even 

while the patient fits in the bath; but the 

proceſs ſhould be ſo conducted as to affect 

reſpiration as little as _y . 


$ VI : 4p pendix, concerning cold. 2 2 


SITS. 


Cold martial waters, when freſh, Kee 
always have an hepatic ſmell, eſpecially when 
a little ſhaken in a cloſed bottle, yet in ge- 
neral the impregnation is ſo ſlight that it 
s off in a few moments; but I have 
: lately learned that the hepatic impregnation, 
* in ſome inſtances, is more complete. Mr. 
kt Alftroemerer ſent, me 12 kannes of Medway 
BH water, requeſting me to examine their con- 
= tents. -- Theſe acidulous waters are fituated 
at Medway, in Oftro Gothland, and have. 
been celebrated for wonderful cures, from 
the moſt remote periods of time: the ce- 
lebrated U. Hierne diſcovered them in the 
year 1677, from which time they have been 
much frequented every year, and with con- 
fiderable advantage; yet their true nature and 
properties are but little known. —The fol- 
lowing experiments will tend to throw licht 
upon this ſubjece. 
This water, —_ . to Upfal, is 
found to have loſt its volatile aſs - 1 25 
ö 1 | I, F. 
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Dr. P. Dubb examined it at the very 


fountain, by the means above. deſcrib- ; 
ed: — he obtained from every kanne 13 


cubic inches of an elaſtic fluid, which diſ- 


tinctly reddened tincture of turnſole, and 


therefore undoubtedly was aerial acid. That 
it alſo contains ſome hepatic air, will clearly 


appear from what follows; but theſe 13 


cubic inches, having been collected by means 


of water, do not indicate the true quantity; 


and I doubt not but that, if they had been 
collected by een they would amount to 


Zo at leaſt. 
In the Medway. water there cannot bas any 
pure air, as that is inconſiſtent with a mar- 
tial ſolution ; but the hepatic air remained 
in the reſiduum of rot kannes, reduced by 
evaporation, at the very fount, to nearly 2 
_— : this apppears manifeſtly, for 


e bottle in which the liquid reſiduum was 
put, when opened, ſtruck the noſe with an 
offenſive hepatic odour; and a portion of 


this liquor, upon the addition of a few 
drops of concentrated nitrous acid, grew 
White and turbid, and in 24 hours depo- 
ſited a very ſubtile ſulphureous powder: in 


this caſe then, we have a cold hepatiſated 


water, which retains that fetid 8 
| fo tenaciouſly, that notwithſtanding con- 
tinued boiling, and the agitation of a long 


tion of the volatile aus. 22 


journe Fi it yet retained a conſiderable por» ; 


"is 
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| 
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In order to diſcover the fixed principles, I 

loyed tants ; but I muſt ob- 
— ee ſent to me was ſome- 
What yellow, very faintly indeed, yet ſen- 
_ fibly fo, efpecially when compared with 
common water: in the liquid reſiduum, 
that colour was more confpicuous, and the 
refiduum itſelf nearly turbid. | 5 

In taſte and ſmell it reſembled pure water, 
but the liquid refiduum gave MET tokens of 
Iron and of a an hepar. 

Papers tinged Neale turnſole or Brazif 
wood difcovered nothing ; hence it would 
appear that there is no prevalence either of 
acid or alkali. 

* Phlogiſticated alkali cauſed no N 
either in the water or in the liquid reſi- 
duum; and this was the caſe at the very 

fountain (re. 1); | 

Tincture of galls alſo had no effect on 
the water, but with the refiduum formed a 
dilute purple colour, which yet was ſome- 
what chan d by the yellowiſh brown of the 
water itſelf. 

Acid of ſugar did not occaſion a turbid⸗ 
neſs in the water, until after the ſpace of 24 
hours; but with the reſiduum 5 
formed a ſaccharated lim. 

Aerated fixed alkali does not make the 
water turbid, but it inſtantly acts upon the 
reſiduum; the precipitate was White; and 
of a calcareous nature. 1 
| | | Salited 
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Salited terra ponderoſa did not precipitate 


any thing, even :in'the reſiduum; mere ãs of 
-courſe mo vitriolic acid proſent. 

{A ſmall piece of alum Was nhl 
after ſome hours, which is no doubt ogca- 


ſioned by a ſalited lime, mixed with the 


alum.— Hepatic air does not ac at' all n 
ſolution of pure alumm. 8 
A ſolution of nitrated ſilver renders the 
water ſome what turbid; but in the reſi- 
duum it occaſions a complete milkineſs. 
'tinged lightly brown hy the hepatic arg 
there is preſent, therefore, a marine acid. 


- Nitrated mercury, prepared Without heat, 


as alſo acetated lead, exhibit een 
appearances as nitrated ſilyver. 

Corroſive ſublimate has no effect. 

Theſe experiments detect — — 
a ſmall portion of ſalited lime, except the 


admixture of iron, which the "tinGute of 


' galls ſhews. 


Levaporated half a quadrant of the liquid 


reſiduum to drynefs, but found only 5 grains 
of a brown. powder, which grew a little 
moiſt in the air, yet only a grain or two of 


it was ſoluble in water; ſo that the greateſt 
part of this was a calcined iron. Water 


poured upon the dry reſiduum grows brown, 
an appearance occaſioned chy a mucilaginous 
extract; for, evaporating again to dryneſs, 


5 it exhibits a brown matter, which {grows 


whiteSyuburaiag. Since, then, Ion, 
9 quadrants of this 10 reiß- 


duum, | 
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duum, it appears, that we ſhould 'allow 


about two grains to each kanne; for the ſa- 


lited lime amounts ſcarcely to balf a grain: 


I have alſo obſerved a few particles of ſea- 


The dry rofideimin which, according 
Dr. Dubb's experiments, is obtained from 


each kanne by boiling for an hour, weighs 


2, 75 grains, which ſeems to be purely 
martial; and it is to be obſerved, that part 


of it is magnetical ;—this property is, be- 


yond doubt, communicated by _ N 
1 


We e b that + a ; kanne of 


freſh Medway water contains, 


of 1 iron, partly diEved. ; 8 

hepatic air, and partly rains. 
in aerial acid 4 
| of falited lime +: or io cer br 


| MY 
of aerial acid nearly + - | 30 


of wo air, at leaſt. — WP; 
The ſea-falt, = e Toe Stadt, 1 | 
of ſo little weight, that they 80 in this 


_ computation: be neglected, 


This water muſt neceſſarily be very * * 


cacious: for, 1ſt; it contains united two 
1 one of which gives virtue to the. 


i 5 hot, 


i P = : . . ; 
. ' J g 
# "Ws, * N N 2 | 
: * 
© : | . f 
; - - 9 ; 
- a | : 


R_Y 


| The SUB 8 TANCES contained in L. 
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ENGLISH WEIGHTS, 


NAMES of the WATERS, | Tempe- Specific 
| | | | rature. | Weight. Gravity. 
— — = . 
6 Grains. 
Diſtilled Water — = 3 8923.8961 1.0000 
Snow Water — — — 8924.7884 1. 0001 
Sea Water, at the Depth of 60 Fathom — | 9293-7956 1.0289 
„  fSeydichuts — ,— | 8977-4393] 6 
| } Seltzer m—- — A 8943.9905| 1.0027 
j l 5 7 Spa —— — — 8932-8199 1.0010 
* . bet | 
| 1 8 Pyrmont —1 — 89 50. 13351 1 0024 
11 175 
"8 E355 Medway — — — — 
A a 
| . 3 (Aix la Chapelle 142 | — — 
1 {= LES] 
5 L Caroline — — ] 164 — — 


3 
B 
IJ 6.2262 
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The SUBS TAN CES contained in the ſeveral 
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ENGLISH WEIGHTS, MEAS 


Subſtances contained 
Phyſical Qualities. Cubic Inches, | | 
F _ — — 7 — EITe 4; . 
NAMES of the WATERS, Tempe- Specific || Pure | Aerial | Hepatic || -- 
Yn | | rature, Weight. Gravity. Air. Acid, þ Air. 
| | Grains. | . 
Diſtilled Water — — ww — 923.3961 1.0000 |} — — — 
Snow Water — — — — 89247884 1.c001 [| - — Fra — 
Sea Water, at the Depth of 60 Fathom | — 9193-7956] 1.0239 || — — _ 1 
„ Seydſchues —]“ — 8977-4393] 1.0060 |} 0.4356 | 0.8712 — 0 
N jo — . 42 — ä — — — — 
3 Seltzer — wo — gas. 9905 1.0027 || 0.2178 | 13.068 — 74 
2 — — — « — — — — — — — 
5 : < | Spa — —] — | 3932.8199] 1.0010 — 9.801 — | 
| 2 — — — ͤ— — — 
418 | Pyrmont —1 — 89 50. 1335 10024 || — 19.602 — 
— — — — — — — a — 
3 3 :L ” 1 
"i 5 2 2 Med way —1 — — — — 6.534 [8.712 
ol : 
9 Aix la Chapelle 1420 R — — — 8 13.068 ö 
|; 4 8 N 5 "7 : | 13-068 F 
. . Cohen 


* 


* 
\ 


CL 


5 A $26 


everal War ERS 


DUE D TO 


examined, except thoſe of UPSAL, 


AS U RES, AND INSTRUMENTS, 


1tained in the Pint, Wincheſter Meaſure, containing 35,25 C 


7 


# 


. 


ubic Inches. 


ö Grains. 
— ME wy 7 2 nos e f 80 5 — 
a | Vitrio- | Vitrio- | Vitrio- ; R , 
Jepatic || Aerated | Aerated | Aerated. | Aerated Salited | Salited | Salited 
Air. Lime. Magneſia. Min. Alk.] Iron. Sulphur. fps We W 5 Lime. | Magnefia. Min. Alk. 
. "REL — ws dy 9.84 — — — 82.7640 1303-3954 
— 0.9801 4.722 f — — — | 5.336 [187.0992] — — 473714 | — 
— — — Y . . F re e 
— 1 78.38114] 6.3251 | 52272 — — mw — _ _—_ — | 13-7497 
— ' 14 35 8 , bw, — — — 0.2178 
= Ja] HT nes 2 — 
— 4.356 9.81“ — [0,0783 — 3.3853 44% = | = | = [„ 
| | 
8.712 — — — 0.92565 aw —— — — 0,2059 — e 
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hot, the other to the cold mebibices waters: 


2d, it contains nothing noxious. We know ]. 
that many waters, even the ſo much cele- 


brated Pyrmont, are loaded with aerated 
lime and gypſum, ſubſtances which are by 


no means friendly to the human ſyſtem; 
and the experience of a whole century 
abundantly confirms this opinion of the 


virtue of the Medway waters, which we 
have deduced from analyſis. | 


"How this water may be imitated, is cafi - 


ly ſeen from what has been already faid. 
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91. Method of obtaining the Acid of Sugar 


in a ſeparate State. 


YUGAR being juſtly conſidered as an eſ- 
ſential falt, it will readily be granted, 
that it contains an acid; this acid may be 


ſeparated, and exhibited in a cryſtalline form, 


by the following proceſs :!S _ 
(A4) Let one ounce of the pureſt ſugar, 


in powder, be mixed, in a tubulated retort, 


with three ounces of ſtrong nitrous acid, 


r 1 gravity is nearly 1, 567. 


hen the ſolution is completed, 


i) w moſt phlogiſticated part of the ni- 


trous acid has flown off, let a receiver be 
luted on, and the ſolution gently boiled ;— 
„ | | | in 


G *. 
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in this proceſs, an immenſe quantity of ni- 
trous air is diſcharged (a). 


() When the liquor acquires. a dark | 


brown colour, let three ounces more of ni- 
trous acid be poured on, and the boiling 


continued until the coloured me ſmoking 
acid has entirely diſappeared. _ 


(v) Let the liquor in the receiver r be then 
oured into a larger veſſel; and, upon 
cooling, ſmall quadrilateral priſmatic eryſ- 
tals are found adhering together at an angle 
generally of about 45* : theſe, collected 
and dried on bibulous paper, weigh 109 
grains. 

() The remaining 1 boiled again 
in the ſame retorts with two ounces. of ni- 
trous acid until the red vapours begin to 
diſappear, upon cooling, as belone affords 

ains of ſaline aciculæ. 

(C) If to the viſcid glutinous liquor Nin 
remains, there be added, at different times, 
ſmall quantities of nitrous acid, amounting 
in all to two ounces ; by boiling, and eyapo- 
rating to dryneſs, a ſaline maſs is at length 
formed, brown, glutinous, and deliqueſcent, 
which, when perfectly dried, weighs half a 
drachm ; but in depuration 0 half of 
this weight 3 is loſt. 


(a) In 3 to procure this acid, common aqua fortis 
will ſerve juſt as well as the Rrongeſt nitrous acid; and 


zal glaſs, thin enough to bear a moderate heat, will do 
as well as a retort. Nothing can be more eaſy 
than the proceſs for — the acid of . B. 


- 


- 


* 
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(6) The cryftals obtained in the manner 
above deſcribed, are to be depurated by re- 
N peated ſolution and cryſtallization, an opera- 
tion which is particularly neceffary to the 

= ortion got, as deſcribed in g. The laſt lix- 
ivium p, digeſted with nitrous acid, and 
- evaporated to dryneſs by the fan's heat, ex- 
hibits priſms ſimilar to thoſe mentioned in 
D and E; ſo that this affords a method of 
abridging the number of depurations. 
Ke. (u To obtain, therefore, one part of 
this falt, there are required 3 of ſugar, and 
30 of nittous acid; ſo that it may be reck- 
oned among the moſt expenſive ſalts hitherto 
known. It muſt" be particularly obſerved, 
that a much ſmaller quantity of cryſtals will 
1 be obtained, if the boiling be continued ever 
LA "fo little beyond the proper time. 
.) The acid thus obtained T call arid of 
pe "ſugar ; not becauſe it is procurable from 
6 'that ſubſtance only, but becauſe ſugar af- 
2 fords it more pute, and in greater quantity, 
than any other matter hitherto tried. Thus 
100 parts of gum. arabic, treated as above, 
with 900 of nitrous acid, at the beginning 
of the boiling foam violently, and upon cool - 
ing, yield ſcarce more than 21 of ſaccharine 
acid, priſmatically cryſtallized; but at the 
ſame time the ſolution, even to the laſt, 
ſeparates a ſaccharated lime (S v1), which, 
when collected, weighs 11, and contains 
about 5 of the acid of ſugar: 8 parts of 
. highly rectified ſpirit of wine, with 24 of 
5 N nitrous 
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nitrous acid; yield 3 of ſaccharine acid, but 
for the moſt part in a ſquamous form, and 
loaded with much moiſture; beſides, honey, 
and whatever ſubſtance contains ſugar, in 
the ſame way produces the ſame acid; and 
although acid of tartar, diſſolved and boiled 
in nitrous acid, in the ſame manner, yields 
a ſalt ſomewhat ſimilar to this, both in 
taſte and ſquamous cryſtallization, yet it is 
of a whiter colour ; and, befides, 1s un- 
changeable in the five, yielding only. a coal, 
as hefore. 
In another Diſſertation it will be 8 
that the acid of ſugar occurs alſo in the ani- 
mal kingdom; and that it, together with a 


gluten, conſtitutes the calculi of the kidnies 
and bladder Re 21 


$ 111 Pro erties Wy the Acid of: Sager 
2 Pele es m common with other Acras.”: 


This galt poke many properties, lune 
| peculiar to itſelf, ſome common to it with 
the other acids, though differing more or leſs 
in degree: and theſe we are now to con- 
ſider. 

(a) The cryſis 10 an e Pan- 
gent taſte; but a ſolution of theſe, when 
ſufficiently diluted, excites a very agreeable 
ſenſation on the tongue. Twenty grains 
communicate a ſenüble . to a kanne 
of water. | 


„ Oh 


— — —.— 


1 
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(3) It makes red all the blue vegetable 
zue, except that of indigo. A ſingle grain, 
diſſolved in four ounces of water, inſtantly 
makes red the blue paper uſed for covering 
ſugar-loaves, which is not affected by the 
weaker acids; and 12 grains, diſſolved in a 
kanne of water, produce the ſame effect up- 
on paper tinged with turnſole. 

(o) It attacks alkalis, earths, and ſundry 
metals, and diſſolves them with efferve- 
ſcence, if they be united with aerial acid. 
Theſe combinations, which ſerve to diſtin- 
guiſh this evidently from all other acids, 
will be deſcribed in & 111.—xx1v. 

- (p) Diſtilled water, when boiling, diſ- 
ſolves its own weight of the cryſtals. In an 
heat of 1 5%, it diſſolves only half that quan- 
tity ; and, although the ſolution appears at 
firſt a little turbid, it ſoon recovers a perfect 
_ tranſparency : the ſpecihc gravity of this 
laſt ſolution, when ſaturated, is 1, 0593. 
The vapours which break forth. during the 
boiling of the former ſolution do not con- 
tain any acid; and the liquor, as it grows 
—_— cold, depoſits a great quantity of 
. cryſtals, many of which exhibit priſms di- 
verging from a point. Each of theſe has four 
ſides obliquely ſituated, as in the ſpar ; the 
alternate fides narrower, of which two qua- 
drilateral planes, generally unequal, meet to- 
. gether like a roof, conſtituting an apex at 
one or both extremities. Sometimes the 
priſms occur ſo ſhort as entirely to reſem- 


ble 
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ble the ſpathaceous cubes, with acute an- 
gles truncated in a parallel direction; fo 
that hence we may eaſily judge of their 
primitive form. | „ 
Sometimes the priſm is rectangular, and 
the planes of the apex equal: the figure of 
the apex too is varied by planes riſing from 


the angles of the priſms. If, during the de- 
poſition, the veſſel be ſtirred, or if the quan- 
tity of diſſolved matter be inſufficient, the 


priſms become irregular, and truncated, with _ 
five or fix ſides. „ Ry eo 
(E) Theſe cryſtals do not refuſe to unite _ 
with other acids. Concentrated” vitriolic 
acid, ſeizing the oily matter, grows brown ; 
and, in the end, totally conſumes the cryſ- 


| tals, eſpecially on boiling ; but when di- 


luted, although it diſſolves the cryſtals rea- 
dily, yet it yields them up again, but in the 
form of aciculæ; a change which this acid 
is wont to induce alſo upon other falts. 
The nitrous acid greedily takes up the acid 


of ſugar, and, upon boiling, grows yellow; 


upon cooling, it again ſeparates cryſtals, 
but they are generally irregular. If the ſolu- 
tion be often repeated, with the aſſiſtance of 
heat, the ſaccharine acid is totally deſtroy- 


ed; and at length no cryſtals appear. The _ 


marine acid and vinegar diſſolve theſe cryl- 


tals very completely, but they yield them 


again totally unchanged both as to their 
ape . RG en 


X 3 (s) 100 | 
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() 100 parts of ſpirit of wine, on 
boiling take up nearly 56 of this acid; 
but in a moderate heat not above 40. This 
ſolution grows a little turbid, and depoſits a 
mucous ſediment, ſcarcely equal to 7 of the 
acid ; on cooling, ſquamous cryſtals .are 
formed ; theſe are irregular, haye a fragrant 
ſmell, and, on drying, grow white. In or- 
der to determine” the effect of this acid in 

| forming an ether, two drachms of the cryſ= 
tals, diflolved in as much ſpirit of wine (of 
the ſpecific gravity o, 8581) were boiled 
cover a flow fire in a ſmall retort; as ſoon as 
oily ſtriæ began to ariſe another receiver 
was luted ON, A and half a drachm, which was 
contained in the former receiver, was found 
to be nothing but the ſpirit deprived of its 
ſuperfluous phlegm ; that which came over 
along with the ſtriæ weighed only a few 
grains more than the former liquor, this 
was an acid, and, upon evaporation, yielded 
a cryſtallized faccharine acid; upon the ad- 
dition of lime-water, a factharated lime fell 
to the bottom, and on the top there floated 
a thin ſtratum of ether, holding, in a blue 
ſolution, a calx of copper and of gold (the 
laſt, probably, alloyed with copper). This 
liquor, if it may be properly called an ether, 
differs much from the common ether; for 
it is not inflammable, except when hot ; 11 
nor does it burn with a white, but with a 
blue flame, only white on the ſurface; and, 
Ow" = * of its ſmell is but 


1 
[ 
| 

| 
| 
| 


| 
| 
| 


\ | 7 : j 
\ | 
or Ur ACID. OF SUGAR, 311 


weak; perhaps if the experiment was made 
with .a larger quantity, it would ſucceed 
better: after the ſtriæ had ceaſed, there came 


over a drachm of an acid liquor, Which. pre- 


cipitated lime- water, and on evaporation 
yielded a cryſtalline acid of ſugar ; there came 


over, alſo, about half a drachm of an heavier 


oil: the reſiduum conſiſted of cryſtallized 
ſaccharine acid, and weighed 29 grains; 
this reſiduum, which had but little empy- 
reuma, again treated the ſame way with two 
drachms of ſpirit of wine, yielded a few oily 
ſtriz, and a {mall quantity of oil: the black 
reſiduum, which weighed near 12 grains, 
exhibited brown cryſtals ; and in the fire 


ſent forth a white and pungent ſmoke. 


(G) Vitriolic ether diſſolves the cryſtalli- 
zed acid of ſugar, but with difficulty. 

(u) The faccharine acid unites with the 
oils both eſſential and expreſſed, but ſeparates 
again on proper evaporation :. in a more vio- 
lent heat, alſo, it ſeparates, by rifing above 
the ſurface. - | 

(1) In an heat exceeding I 5* , the cryſtals 
are gradually covered with a white opake | 
cruſt; and at length, entirely ſplitting into 


A white powder, loſe about Fs of their 


weight; which loſs is quickly recovered in 


a a moiſt air: the cryſtals, when old, are cover- ·Üd 


ed with a looſe down, ſuch as appears upon 
lutes during diſtillation ; but is in no re- 
ſpect different rom. the Sa] acid 


1e, Lo 3 
X Py e 
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In low. cloſe diſtilling veſſels, with a 


gentle fire, the water af the cryſtals firſt 


comes over (which forms about e of the 
whole) and the acid is fuſed. When the heat 


is intenſe, it ſoon liquefies, and upon boiling 


grows brown ; a little phlegm comes over 


into the receiver, an acid powder effloreſces 


upon the luting of the receiver, and a white 
faline cruſt ſublimes, nay, when the fire is 
vehement, ſome of it is forced over into the 


receiver; but the greater part is deſtroyed, 


leaving in the retort a brown or .grey matter, 
equal to nearly % of the cryſtals; this has 
an empyreumatic ſmell, makes concentrated 


vitriolic acid brown, and nitrous acid yel- 


low, but is diſſolved in marine acid, without 
inducing any change of colour. This reſi- 
duum, expoſed to the fire in an open veſſel, 
flies off, leaving nothing in the glaſs but a 
white ſpot. The acid of ſugar, when ſub. 
limed, eaſily puts on a cryſtalline form, 
and ſeems to have undergone no change, ex- 


cept that it is rendered extremely pure, being 


deprived of ſo much of its oil as it can loſe 
without being itſelf deſtroyed. In the re- 
ceiver is found an acid liquor, which preci- 


pitates lime-water, and alſo exhibits the pro- 


erties of ſaccharine acid, but does not eaſily 
cryſtallize: a prodigious quantity of elaſ- 


tic vapour is generated, which, upon ſepa- 
rating the veſſels, is found to be of an 


highly pungent and empyreumatic ſmell ;— 


: this vapour, collected during diſtillation, 


amounts 
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amounts to nearly 100/cubic inches in every 
half ounce of the cryſtals, and conſiſts one 
half of aerial acid, which may eaſily be ſepa- 
rated by lime- water, ther other half is in- 
flammable air, and burns with a blue 
flame (5). OR | 
Acid of ſugar IS — Peen once Hub- 
limed, when again ſubjected to the ſame - 
operation, ſends forth a white ſmoke, this, 


collected in a receiver, exhibits, upon cool 


ing, an acid liquor, of a water-green co- 
lour, which is not. cryſtallizable: on the 
ſides and neck of the retort, alſo, ſome of the 
acid is found ſublimed, and ET changes ; 


the reſiduum is grey. 
Upon ſubliming a third time, the receiver 


was burſt by the elaſtic vapour: nevertheleſs _ 


a minute portion of an acid liquor was col. 
lected, which, upon evaporating. to dryneſs, 
left a ſmall reſiduum: the reſiduum in the 
retort was hoary. The changes now deſcribed 
are brought about more ſpeedily by means 
of heat in open veſſels: the ſmoke ariſing is 


ene to the noſtrils and the lungs, og 7 


(b) M. An obſerves, that the Abbe F ontana's 98 
analyſis of this acid is conſiderably different. He does 
not eſtimate the aerial acid at above a third: and the in- 
flammable air ſeemed to him to be mixed with common air. 
He affirms, that an ounce of the cryſtals yielded 432 cubie 
inches of. theſe elaſtic fluids, a quantity nearly double to 


that aſſigned by Profeſſor Bergm man. M. Morveau attri= 


butes this difference to the different means which he ſup- 
poſes theſe 'two illuſtrious — . to con- 
wage ord ee ele date N 5 | 


eee ine 
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the reſiduum is of a whiter colour; in this 


caſe there occur no veſtiges of a coal, a cir- 
cumſtance. which: clearly diſtinguiſhes the 


1 


” 1II. Saccharated vegetable Alas. 


The id of ſugar, exactly ſaturated with 
able alkali, does not yield cryſtals with- 

out difficulty—but if either the acid or the 
alkali be a little predominant, cryſtals are 
eaſily obtained: two parts of alkali, fully 


| aerated, combined with one of ſaccharine 


acid, being ſkilfully evaporated, afford beau- 


tiful priſms, nearly of the ſame form with 


thoſe of the acid itſelf : theſe cryſtals 


| heighten the blue colour of paper tinged 
with turnſole; but if boiled in the tincture 


of turnſole, or in ſyrup of violets, they 


change the colour to a. red: they diſſolve 


eaſily in water, but with difficulty; in ſpirit 
of wine ; they undergo ſpontaneous calcina- | 


tion in heat: the ſaccharine acid is ſeparated 
from the cryſtals by lime, terra ponderoſa, 


or magneſia, when pure; the acids of vitriol, 
of nitre, of ſalt, of fluor, of arſenic, and 
of phoſphorus, alſo induce a change, by at- 


tracting the alkaline baſe. — Acetated and 
1 vegetable alkali are decompoſ- 


ed by acid of fugar: but it is fire alone 
that can perfectly expel the ſaccharine acid 


from any baſe. In diſcovering lime in any 


mi, lodged in waters, the ſaccharated 
| | vegetable 
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vegetable alkali is preferable to any ſub- 
ſtance hitherto 'known, as it attracts _ 
moſt powerfully; and is able to diſengape it 
from any other acid: it forms, with'the ha 
a ſalt, very difficult of ſolution, which 
therefore falls to the bottom in the form of 
a white powder (I vi.) . Although this ef- 
fect may be produced by the acid alone, yet 
the double (c) affinity accelerates the 1 
en at _ never 2 8 it. DOR. 


We Iv. Fetch mineral Alkali | 


Two WARY of newly cry ſtallized minen | 
alkali, combined with one of ſaccharine 
acid, form a ſalt very difficult of ſolution, 
which is partly ſeparated during the opera- 
tion, but what remains after evaporation 
yields cryſtalline grains: theſe cryſtals diſ- 
ſolve perfectly in warm water, but not in 
ſpirit of wine; they do not change the 
tincture of turnſole, but make ſyrup of 
violets green : the ſame earths, and the ſame - 
acids, decompoſe this and the former falt; 
and, beſides, the mineral alkali 1s 2 
by the Os r 3 | 


| v. Saccharated volatile Alkali. 


One part of ſaccharine acid takes up fix 
of pure volatile alkali (diſtilled from one of 


1 See Treat on dle, Attrations - 5 
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fal ammoniac, four of quick lime, and three 
1 of water); this combination being ſlowly 
_ evaporated, yields quadrangular priſms, ge- 
1 nerally diverging from a number of points; 
ttheſe cryſtals not only redden tincture: of 
turnſole, but alſo ſyrup of violets ; they ſplit 
in heat, loſing about + of their weight; this 
/ -loſs takes place in the faccharated volatile 
alxkali more ſlowly than in the acid of ſugar 
itſelf : water readily diflolves theſe cryſtals; 
ſpirit of wine does not: upon diſtillation, 
| they yield firſt a concrete volatile alkali, 
_ then ſomewhat of a ſaccharated volatile al- 
kali. The coally reſiduum indicates a de- 
compoſition, and conſequently the diſen- 
gagement of aerial acid, and the cauſe of the 
concretion of the volatile alkali ; — this 
union is decompoſed by fixed alkalis, and 
by the earths and acids which TEE, 
the former ($ 111. and ve). 5 


— 


ths 
9 


9 . Sottharartd Lime. 


= 82 parts of ſaccharine acid take up 100 
3 of pellucid calcareous 17 but not im- 

by | mediately, becauſe. the ſurface, when ſa- 
| turated with the acid, prevents the acceſs of 
the acid to the internal nucleus. Nitrated 

lime is completely. precipitated by acid of 

ſugar in the form of a white powder, not 
ſoluble in water; of 119 parts by weight of 

' this powder, 72 fall to the bottom, and 47 
appear upon eyaporation : hence it ap _ 

ogy 100 35 contain, of acid 48, of pure 

fine 


—X 8 
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lime 46, and of water 6.3 ſo that not only 
the 1 of lime in water is diſcovered; by 
acid of, ſugar, but even its aa — 
without difficulty, be aſcertained. | 
The ſaccharine acid attracts Lime: with 
ſuch. force, that it ſeparates it from every 
other: this combination, therefore, cannot 
be decompoſed by any acid, alkali, or earth, 
| Was Korn, and Can only be d af 
en deln 
N . alſo, We De ee the neceflity of 
lime-water in the purification of ſugar. 
For the juice of the cane contains a ſupera- 
bundance of acid, which prevents the dry 
concretion; and even if to pure ſugar diſ- 
ſolved in water be added the ſaccharine acid, 
it will not form cryſtalline” grains. Now 
nothing more powerfully attracts this acid 


than lime, and when united with it, it is in- 


ſoluble, and either falls to the bottom, or 
floats in the ſcum; lime-water, thetefore, 
affords the moſt complete means of effeQing 
the cryſtallization, as it removes the impedi- 
ment, and beſides, may eaſily be added in any 
proportion, without communicating any he- 
terogeneous matter. Many perſons... have 
thought that a portion of the lime remains 
mixed with the ſugar; but if the purifica- 
tion be properly conducted, the nature of the 
ingredients, the circumſtances of the opera- 
tion, and finally, the moſt accurate analyſis, 
abundantly ſhew, that there is not the 
ſmalleſt trace of tas mining good ſu- 


Sar 
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gar diſſolves totally in diſtilled water; 


which could not poſſibly be the caſe if there 
was preſent any Iime, either erude or unit- 


ed with the ſaccharine aeid, as either of 
theſe ſubſtances, whether alone or mixed 


with ſugar, is utterly infoluble in water. 
The vegetable alkali does indeed abſorb: the 
acid of ſugar, but forms with uit a falt not 


very difficult of ſolution (S 111. ), and be- 
fides a cauſtic lixivium, if uſed in too great 
quantity, will diſſolve a portion of the ſu- 
gar. In ſaccharated lime the earthy baſis 
predominates; for, when boiled with ſyrup 
Be apps. go 15 ſirikes's a Cromer nenen ues 


(4 ) r e as foaiatimes hand to oy; that the 
. ns of ſugar may be hurtful, on account of the lime uſed in 
refining it. But ſuch muſt belong to the claſs, unhappily 
too numerous, whom intereſt prompts to "contend, that 
-chymiſtry«is of no ſervice in the practice of medicirie; 
+3: herd here alſo a ſtriking proof of the influence 
bf chymiſtry in the improvement of the arts. The 
author's diſcovery cannot fail to illuſtrate the proceſs. for 


refining ſugars :' it had been ſuſpected that the lime at- 


trafted ſome unctuous ſubſtance, or an acid; but this was 
mere conjecture, and it will be eaſy (now, the object 
to be accompliſhed, and the manner of action of the mat- 
ters employed; are known) to Improve the mode of pro- 


| Pawns, The lime, I ſhould ſuppoſe, ſerves to ſeparate 


"the ſuperabundant acid furniſhed from the cane; 
but har alſo which is developed by the action of fire, 
or by an incipient ſpontaneous fermentation of the eſſen- 
tial falt: for, independently of the loſs in coarſe ſugars, 


. that which has been long kept in a damp place has been 


obſerved to turn yellow and viſcid (gras), inſomuch that 
it became necellary to Jeng it again.” —Morveau. 
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r U xl omboog- xn) N oh 
ag VII: ——— hrs Fond. 3 1. 
Acid of ſugar, faturated with terra pon- 

deroſa, quickly Fx he pellucid angular 

cryſtals, ſcarcely ſoluble” in water; boiled 
in diſtilled - water, they ſplit, and yield an 
opaque powder, but on cooling, the ſmall 
portion which is diſſolved again concretes 
into cryſtals, containing a ſuperabundant 
acid; fr this combination never cryſtal- 
| Lies, unleſs the acid be predominant; now 
the hot water takes the ſuperabundant acid 
from the greateſt part, and therefore renders it 
inſoluble, no more acid remaining than what 
is neceſſary to ſaturation; — they ſcarcely dif- 
ſolve in ſpitit of wine they yield other 
menſtruum to lime. Saccharated terra pon. 
deroſa, put into a lixivium of pure vegetable 
alkali;'is covered with an be acid - 
at length falls into a — 4 the allcali is 
found united with the nee ende : 


nfs 441 * 90711 1 e293! 2 121 1 hy 8 * ob D OM 


108 VIII. Saccbarated ae, 11 5 


The acid of ſugar diſſolves magneſia, ani 
forms a middle falt, in the form of a white 
powder, which is not foluble either in water 
or ſpirit of wine, unleſs the acid be ſupera- 
bundant. 100 parts of this ſalt contain 35 of | 
pure magneſia, and of acid and water about 
65: the fluor acid is the only one which de- 
| no this ſalt; it is alſo decompoſed. by 
5 | lime 
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lime and terra ponderoſa: pure magneſia ſe⸗ 


parates the faccharine acid from: alkaline 


falts. 


J IX. Sacebarated Clay. alli 


42 parts of earth of alum, well waſhed, 
are diſſolved by digeſtion in ,53 of acid of ſu⸗ 
: this ſolution, on evaporation, does not 

— — cryſtals, but a yellowiſh pellucid 
maſs, of a ſweet yet aſtringent taſte; this 


when dry deliquiates in a moiſt air, and 


gains 4 of its weight: it reddens tincture of 


turnſole, but not ſyrup of violets; it diſ- 


ſolves ſparingly in ſpirit of wine; in the 
fire it ſwells, the acid flies off and leaves 


behind a brown earth. — 100 parts contain 


about 44 of earth, and 56 of acid and water. 
The vitriolic, nitrous, and marine acids, 
the alkaline ſalts, terra ponderoſa, lime, and 
magneſia, all decompoſe ſaccharated - clay. 
Iron alſo is attacked by a ſolution of this 


falt ; and the iron ſeparates, united with the 
 faccharine acid (F xv1.). 


Alum is not decompoſed by acid of ſu- 
gar; neither does nitrated or falited clay WA. 
wann F 1 


\ 


The acid of * 0 does not act upon geld. 
while i in ſolution; ; * if it be . 


by 


fe *. | Saccbarated Gold. 1 5 
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by a fixed alkali, and well waſhed, this acid 
8 blackens, K e iner e | 


3 * 1. | Sarcharated Platina., 


| lata is not diſſolved, unleſs. precipt 

tated by an alkali. Now the vegetable al- 
kali partly unites with the diſſolved platina, 
forming a falt very difficult of ſolution, 
which therefore, upon the addition of the 
alkali, falls to the bottom like a precipitate, 
although in reality it contains aqua regia, 
or at leaſt marine acid; therefore, to avoid 
confuſion, I make uſe of platina precipi- 
tated by a mineral alkali, and well waſhed. 
I know ſome expert chymiſts aſſert, that 
this noble metal does not yield to mineral 
alkali; but the contrary is eaſily ſnewn.— Of 
this we have treated elſewhere at large, 

therefore we return to the ſolution made b 
acid of ſugar; this is N and yields yo . 
low cryſtals. 8 | | 


8 XII. Saccharated Silver. . | 
Acid of ſugar diſſolves filver precipitated 


by a fixed alkali but ſparingly, and does 
not attack the metal itſelf. This combi- 


nation is moſt conveniently obtained from 


a ſaturated ſolution of -filver in nitrous 
' acid: the ſilver, upon the addition of acid 
of ſugar, precipitates in the form of a white 
8 7 8 which, When walhed, does not 


Y 125 change 
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change even the tincture of turnſole; ſcarcely 
diſſolves in water, much leſs. in ſpirit of 
wine; yet is ſoluble in nitrous acid, and 
grows black by the rays of the ſun. Acid 
of ſugar alfo decompoſes vitriol of filver, 
but not falited filver, ſo far as I have 
hitherto been able to eee with OF 
tainty. 


y x11. Saccharated A 


Mercury, like the former metals, is not 
acted upon by acid of ſugar, unleſs it be 
partly deprived of its phlogiſton ; but in 
that ſtate it is diſſolved, forming a powdery. 
White ſalt, which is not ſoluble in water, 
unleſs the acid predominates, and grows 
black when expoſed to the ſun. The fame 
ſalt may be had from mercury diſſolved in 
nitrous or marine acid, by the addition of 
acid of ſugar, which immediately occaſions. 
a precipitation. Corroſive ſublimate, by 
this method, yields a fine powder, but ſlow- 


ly, and in very ſmall quantity, which does 


not "_ * in the light. 


4 XIV. hace Lead. 


Lead, 1, digeſted with acid of ſugar, is cor- 
roded, but ſcarcely. diſſolved, unleſs it be 
calcined, eſpecially by precipitation with. 

an alkali. This ſolution, When approach 
ing. ee 1s made turbid by ſaline, 

| grains, 
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grains, which ſeparate and fall to the bot- 


tom. The fame happens upon adding acid 
of ſugar to ſolution of lead, in nitrous acid, 


marine acid, or vinegar: theſe cryſtals con- 
tain about 55 parts of lead in 100; they de 
not diffolve in ſpirit of wine, and ſcarcely in 
water, unleſs it be ſharpened by an acid. A 
ſolution of vitriolated lead i is not precipitated 
25 the ſhecharine NE: | 


§ xv. . Cobber. 


y 


Acid of ſugar attacks copper, even in ith 
metallic ſtate ; but with greater eaſe if it has 
been diſſolved and precipitated by an al- 
kali. Both ſolutions form a powder of 4 
dilute blue colour, which, unleſs the acid 
predominates, is ſcarcely ſoluble in water: 
21 parts of copper require 29 of acid. Cop 
per is- precipitated by ſaccharine acid, from 
its ſolution in vitriolic, nitrous, or marine 
acid. The colour of a ſolution of this, alt 
is a mixture of blue and green, the e p- 
per depoſits upon zinc or iron. The aeid 
of ſugar decompoſes acetated copper ſo co 
pletely that the concentrated vinegar may bes 


ſeparately collected, only a little edulterated 
with copper. 


$ xvr. Sacthibihted Dig a SEL 
The acid of ſugar attacks iron with an 


etterveſcence, which is occaſioned by the ex- 
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trication of phlogiſton (e). The ſolution 
has an aſtringent ſweetneſs; and when made 
without heat exhibits priſmatic cryſtals of a 
greeniſh yellow colour, eaſily ſoluble in wa- 
ter, poſſeſſing a ſuperabundance of acid, and 
yet ſplitting in heat. In 100 parts there 
are 55 of acid, and 45 of iron. The acid 
being expelled by fire, there remains a ferru- 
ginous maſs marked with greeniſh ſquamu- 
Iz on the ſurface, but the nucleus der to 
a brown. 8 
Calx of iron is alſo diſſolved; but on di- 
geſting both it and the foregoing ſolution, 
they yield nothing but a yellow powder, ſuch 
as is precipitated from green vitriol by acid 
of ſugar, and is alſo. had in the preparation 
of the ſaccharine acid, when the nitrous 
25 acid employed abounds with iron. This 
wder 1s almoſt inſoluble in water, but on 
| boiling ſeparates an ochre. . FONT 
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(.) I do not believe lt the ſeparation alone of phlo- 
can occaſion a ſenſible efferveſcence: this phæno- 
menon takes place in the ſolution of metals, in proportion 

do the decompoſition of the acid, at leaſt a partial decom- 
poſition; whence an elaſtic fluid is produced, which unites 

_ with phlogiſton, and becomes inflammable air.” Morveau, 
Mr. Kirwan would explain this appearance by ſaying, 
that the acid, in diſſolving the metal, gives out fire to 
the phlogiſton, which enables it to aſſume an aerial form; 
and if it ſhould at laſt be proved that inflammable air is 

one of the ſtates of . this muſt be accepted as the 
true Doſes oy” 
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$ XVII. Sartbarated Ti in. ba PSI 


423-4 by the aſſiſtance of heat, is blackened: 
by the acid of ſugar, and at length covered 
by an hoary powder: the ſolution - emits: © 
elaſtic vapours,-- poſſeſſes an auſtere taſte, : 
and exhibits priſmatic. cryſtals; but when 
quickly evaporated to dryneſs, nothing re- 
mains but a corneous maſs, which being: 
diſſolved, on the addition of an alkali yields 
a copious precipitate,” The calx of tin is 
alſo. eafily diſſolved, and both the Se 
tions make tincture of turnſole red. 


4 11 — 


F xVIII. Sarcburgted Biſmuth: | 


"The regulus of biſmuth is ſomewhat. cor-: 
roded by acid of ſugar ; but the calx only is 
diſſolved.— This fait is powdery and white, 
and ſcarce ſoluble i in water: the metal con- 
ſtitutes one half of its weight. If to a ſolu- 
tion of nĩtrated biſmuth be added the ſac- 
charine acid, in the ſpace of an hour poly- 
gonal tranſparent grains concrete at * 
bottom of the veſſel, which have the ſame 
properties as the above-mentioned powder, 
nor do they occaſion opacity in water, ES 

the cryſtals of nitrated biſmuth, ' 


TH 4 XIX.- Sacchdrated Nickel 5 


The regulus of nickel, digeſted in 10 of” 
ſugar, is covered with a, greeniſh white cruſt, 
and at FSH all ſplits into a powder of the 


3 ſame 


— 
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fame colour; the green calx alſo aſſumes 


the fame colour, even without heat.— This 


combination contains twice as much acid as 


metal. The ſaccharine acid precipitates a 


powder of the ſame kind from nickel dif. 
ſolved in vitriolic, nitrous, or marine 2 4 
this falt is diſſolved in water in ſmall qu 

tity, and aſſumes a yellow: colour, lars 
tinged with green; and bond ae eto are 1 


r 
o 1 : 4 


78 xx. Sede e Ris 245 © 


181. 


1 in a reguline ſtate is . FM 
ſolved by digeſtion, but white arſenic- is 
eaſily taken up without heat ; on evapora- 


tion Lo exhibits priſmatic orig which, 


melting with a gentle heat, emit the ſuper- 
abundant acid, and ſhoot into elegant rami- 
fications ; theſe eaſily diffolve in water, and 
in ſpirit of wine make tincture of turnſole 
red; are ſublimed by a gentle fire, but de- 
ſtroyed by a ſtronger ;. the faccharine acid 
firſt flying off, and then the white arſenic, 

1 a ſmell of garHick, | 


F xx1; een ee Coba. 


Acid of ſugar attacks cobalt, either with 
or without heat, and converts it into a powW- 
der of a dilute roſe- colour. The ſolution is 
more yellow, and exhibits cryſtals of the 
like colour, abounding in acid, and there- 


fore * Pi } 5 but the roſe-colou red 
in powder, 


5 : 
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powder, which does not change turnſole, is 
| ſcarcely ſoluble in water. The acid of ſu- 
gar, in a moderate heat, takes up more than 
an equal weight of precipitated cobalt: on 
the addition of common ſalt this ſolution 
yields a ſympathetic ina. 
The ſaccharine acid ſeparates cobalt from 
all acids yet known, and forms the above- 
mentioned powder. 


- 
4 19 
* * 4 5 


$ xx11. Sactharated Zine. 


Regulus of zinc efferyeſces violently with. 
faccharine acid, and is ſoon. covered with a 
white powder: this, in 100, contains 75 
of metal, and is not foluble in water, un- 
leſs when the acid predominates: the calx 
yields a ſimilar powder, and on the addition 
of acid of ſugar to ſolutions of zinc, in vi- 
triolic, nitrous, or marine acids, a ſimilar _ 
powder is obtained) oo 


$ xx111. Saccharated Antimony, _ 


Regulus of antimony grows black in di- 
geſtion with ſaccharine acid, but the calx 
and the glaſs are diſſolved, though ſlowly... 
The ſolution, in which the acid is always 
predominant, exhibits. cryſtalline grains, 
which are ſcarcely ſoluble in water, The 
acid of ſugar precipitates ſimilar grains 
from acetated glaſs of antimony, but not 
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pitated (mixed wi 
upon the addition of ſaccharine acid, from 
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from the butter; yet it takes amor erm 
We vitriolic acid. hy of 


5: XX v. Soceharated Man Bang. 


Nagpeßs nigra ferveſces with avid of 
ſagar, even without heat ; but the ſaturated 
ſolution depoſits a white powder ſcarcely 
ſoluble in water, unleſs the acid be ſuper- 


abundant. This falt grows black -in the 


fire, but again, upon the affuſſon of acid, is 
turned to a milky ee ſuch as is preci- 
ſome cryſtalline- grains) 


the ſolutions of manganeſe i in vitriolie, ni- 
trous, or marine acids. 5 


= 


85 xxv. Bleftive eee ene of 42 „ 
ni een gen 

From the e experiments it ap- 
pears, that the elective attractions of acid 
of ſugar are as follow, viz. Lime claims 
the firſt-place (S v1.) ; terra ponderoſa the 
ſecond (y11).; then magneſia (VIII.); vege- 
table alkali (um.); mineral alkali (iv.); 
volatile alkali (v.); and laftly, clay (rx.): 
With regard to other acids, the faccharine 


acid yields alkalis to vitriolic, nitrous, and 


marine acids, arſenical acid, acid of fluor, 
and phoff horic acids (111.); it yields lime 
to none br ; terra ponderoſa, to vitriolic 

e acid 
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acid (111. 3 magneſia, to the fluor acid. 
(n.) ;; clay, to vitriolic, nitrous, and ma- 


rine acids (Ix.) i ſilver (xII.) and antimony 
(xXxxIII.) to marine acid; lead (xiv.) and 


perhaps tin (xvII. ) to the vitriolic; but 
mercury (xIII.), copper (xv. V iron (Xv1. Yo 
biſmuth 8 nickel ;(x1x.), - cobalt 


(Xxl.), zinc (XxII.) , and manganeſe 


| (xx1v.), to none, ſo far as is yet known, As 


to the metals, though they are ſet down by 


all in the table of ſimple elective attractions, 


their forces being determined by precipita- 


tion; yet, properly ſpeaking, they do not 


belong to that Pr as theſe precipitations . 
are in fact performed by means of a double 
elective attraction.—If, however, any one 
wiſhes to keep them in that place, he may 
take it for granted that they preſerve nearly 
the ſame order, whatever menſtruum — 
* diſſolved 1 in. ee 


4. 
114 F 


7 XXVI, W FEY. facebarina Acid owes its | 
_” Origin to rhe nitrous. a 


Hicherth we have cond the proper- 
ties of acid of ſugar ; ; it now remains to ſay 


. ſomething of its origin: and here a queſ- 
tion firſt occurs, whether it be truly and 


xerfeAtly inherent-in the ſugar, or whether 


it be generated during the boiling, by the 


adventitious nitrous acid? - I do not Ar 
but ae at firſt fight, the nitrous 50 ap- 


7 
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pears to contribute ſomething to the gene- 
ration of this acid, as all attempts to gene- 
rate it without the aſſiſtance of that acid 


have hitherto failed. I once thought, that 


the nitrous acid, being very greedy of phlo- 


giſton, is by that means able, during the 


proceſs, to ſpoil the ſaponaceous maſs of 


ſugar ſo far of its inflammable- principle 
that it can at length give out its ſaline prin- 


ciple alone; yet I. never could accompliſh 


this end, either by diſtillation of ſugar, or 


detonation with nitre ; by digeſtion or de- 
coction with - vitriolic or dephlogiſticated 


marine acid; nor finally by manganeſe : 
however, although the experiments hither- 


to tried have proved fruitleſs, we are not 
authorized to conelude that there is no poſ- 
ſible means of extracting the acid of ſugar 


without the help of nitrous acid; at leaſt, 


it cannot be proved by any probable, much 


leſs concluſive argument, that nitrous acid 
enters into the compoſition of the acid of 


ſugar.— Sugar is either ſpontaneouſly or ar- 


tificially ſeparated from certain vegetable 


Juices, and is therefore confidered as an eſ— 
ſential ſalt: now all ſuch falts, as we know, 
poſſeſs acids peculiar to themſelves ; it will 
therefore hardly be denied that the ſame is. 


the caſe with reſpect to ſugar, though we were 


ignorant of any other proofs. In common 


ſugar, the ſuperabundant acid is carried off 


in ſuch a manner during the preparation, as 


to eſcape the notice of our ſenſes : never- 


theleſs 


1 
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cheleſs thoſe , converſant in chymiſtry n 
entertain no doubt eee that which 
remains (7). 

We conclude then that. an 5 l xi | 
in ſugar: it remains to enquire, whether 
this be altered by the nitrous acic. 

If we examine the o T with all due 
attention, we ſhall find that nitrous acid has 
ſuffered no other change than the following: 
it grows red, being — > with phlogiſton, 
it becomes more volatile and more weak, 
and a part of it aſſumes the nature and pro- 
perties of that elaſtic fluid now diſtinguiſh- 
ed by the name of nitrous air; again, no- 
thing more is required than that the eſſen- 
tial acid entangled in the oily part be ſet at 
liberty, and 158 1 is obtained in an highly gen, 
tive ſtate (F 1. G), daun ſtill loaded 
with ſo great a quantity of phlogiſton as to 
exhibit cryſtals, while ches mw „being de- 
priyed of that principle, are always fluid; and 
this ſolid ſtate is competent to ſaccharine 
acid, even when further . of phlo- 
giſton (F 111. 1.) OT X 

* WE. cancer nature of the acid of 


_ ſugar, 


* \ The 25 of refined 90 18 3 fo a5 to | 
a ſenſible impreſſion on the teeth. Moryveau. 
050 If it be in general true, that the concrete ſtate of 
the acids is owing to phlogiſton alone, neither the ſeda- 
tive nor the phoſphonic acid, in a glafly ſtate, nor that of 
arſenic, can be free from it ; yet the two laſt form with it 
ſolid 8 as well as the viride, 3 and the ſolidity is 
| probably 
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ſugar, we ſhall find that it does not reſemble 


the nitrous acid in any other inſtance than 

thoſe properties which are common to all 

acids: beſides, it expels the nitrous acid 

from lime, terra ponderoſa, magneſia, and 

metals (S xxv.) ; yielding to the other acids 
nothing but alkalis (F 111.) While the ni- 

| trous acid produces falts, either deliqueſcent 

- _ or eafily ſoluble, acid of ſugar yields ſuch as 

are ſcarcely ſoluble in water (S vi. vIII. XIII. 

XV. xv I. xIx. XX1.) Alkalis, when nitrated, 


6 1 1 4 
„ 2 


© © * 4 


9 
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probably owing to the ſame combination. On the other. 
hand, a flusd form is eſſential to marine acid not dephlo- 
giſticated; Woo though loaded with unctuous mat- 
| ter, cannot be obtained concrete; nitrous acid is chang-' 
| ed by phlogiſton into gas, and the volatile; vitriolic acid' 
| 
| 


| preſerves its fluidity, It appears, indeed, that theſe laſt-, 
mentioned combinations are modified by air, which cauſes 

1 the difference between ſulphur and the ſulphureous acid; 
| . but theſe obſeMations ought not the leſs to guard us againſt 


generalizing the principle. The analogy obſerved by the 

3 author may be very juſt, when confidered with reſpect to 
| ſome particular phznomena; and it is very poſſible that 
the fluid vitriolic acid may harbour as much phlogiſton as 
cryſtals of the faccharine acid before calcination: the 
more or lefs deſtructibility of a compound does not al- 
ways indicate the proportion of the conftituent parts: 
laſtly, the fluidity of acid is a real ſtate of fuſion, like that 
of mercury; this idea, which I had not conſidered (1, c.) 
but with relpe& to its connection with the general ſyſtem 
of the properties of bodies, is confirmed by the fine expe- 
riments of the Duke d*Ayen, on the congelation of the vi- 
triolic acid in a temperature 15 degrees below the freez-. 
ing point [2 or 3* below o of Fabrenheit's ſcale. ] 

OR TIES Red TORY | Morveau. 
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Aae with ignited phlogiſton, but when 


ſaccharated, ſhew not the leaſt ſigns of defla- 


gration, which they evidently do upon the 
addition of the ſmalleſt particle of nitrous 
acid. The nitrous acid corrodes tin and 
antimony, but ſcarcely diſſolves them, while 
acid of ſugar readily acts upon them: phlo- 
giſticated nitrous acid, united with vegetable 
fixed alkali, deliqueſces, does not form cryſ- 
tals, and is readily expelled by vinegar, or 
even by acid of ſugar ſtill more loaded with 
phlogiſton: all which circumſtances*by no 
means take place with reſpect to the fixed 
vegetable alkali united with acid of ſugar. 
Many other diſſimilarities will occur upon 
compariſon, ſo that theſe acids are of a nature 
not only unlike, but in many inſtances dia- 
metrically oppoſite. If any will attribute 
all the difference to phlogiſton, I will not 
deny, that that ſubtile principle forms a 
wonderful ſource of difference; but the dif- 
ferences which take place here can by no 
means be attributed to this when properly 
examined. The nitrous acid is weakened, 
and made far more volatile, by union with 
the phlogiſton ; the acid of ſugar much more 
fixed, even when loaded with ſogreat, a 
quantity as to be cryſtallizable ; — it almoſt 
cvery where expels the ſtrongeſt nitrous 
acid, as experiments ſhew; beſides, the phlo- 
giſticated nitrous acid produces, with the 
yo fame matters, compounds * dif- 
Lit erent 
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ferent from thoſe with acid of ſugar. No- 
thing can be judged from circumſtances 
which are unknown, forged, or at beſt 
fible — and among all the facts yet 1 
concerning the acid of ſugar, we can find no 
ſigns of its being derived from the nitrous 
acid. 

However, let us enquire more deeply; ; 
let us principally conſult nature, not in- 
differently and flightly, ſupplying the de- 
ficiencies with fiction, but candidly and 
properly, by apt and accurate experiments, 
otherwiſe her anſwers, like thoſe of the 

oracles of old, will be either deluſive or 
| = _ ambiguous. 
N | | But, by whatever means the acid of ſugar 


1s produced, it muſt be conſidered as diſ- 
tinct and different from all others, be- 

ing always eſſentially and ſpecifically the 

ö fame. Its fingular properties, ſome of 

I: which are of confiderable uſe in chymiſ- 

| 2 try, ſhew that it deſerves the moſt particu- 

i - lar attention : from the time of Stahl, many 

* cConſidered the nitrous and marine acids 25 

generated from the vitriolic; but if all con- 

5  fiding in this theory (which yet is contra- 
If dicted WF daily obſervation) had neglected 
| the examination of thoſe acids, conſidering 

3 them as ſubordinate andderivative, we ſhould 

Wo be to this day ignorant of many ſingular 

8 facts, which by degrees were diſcovered, 
principally as many confidered — 
4 --- 7." and 
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acids as diſtinct and ſeparate ſubſtan- 


( To the hiſtory of the Acid of Sugar, accident, and 
the enquiries of later chymiſts, enable me to make addi- 
tion. —Profeſſor Murray, of Gottingen, has affirmed, that 
Mr. Schrikel has obtained it by repeated diſtillations and 
congelation, without uſing any nitrous acid. M. Mor- 
veau, from whom J learn this, adds nothing further con- 
cerning the proceſs. Was it in this caſe procured by diſ- 
tilling ſugar with the black calx of manganeſe, or the calx 
of lead, ſubſtances which attract the inflammable principle 
with conſiderable force? yet the author failed, as he did 
alſo in attempting to dephlogiſticate the ſaccharine acid 
dy means of the dephlogiſticated muriatic acid. The expe- 
riments, however, mentioned by Profeſſor Murray fur- 
niſh an irrefragable argument of the eſſential difference 
between the nitrous” acid and that of ſugar. Though 
the author's reaſoning, by every unprejudiced perſon, will 
be thought to prove this abundantly, there are ſome chy- 
miſts of note, and teachers of chymiſtry, who maintain, 
that the ſaccharine acid is nothing but nitrous ſulphur. 

« The Abbe Fontana has obtained an acid perfectly 
like that of ſugar, and ſaccharine ſubſtances, from all the 
gums and reſins.“ (Journ. Phyſ. tom. xii. p. 182, and 
tom. xiii. p. 23.) Morveau. „ OST 10 
I have heard that it has been procured from oils ; but the 
moſt intereſting diſcovery of this ſort was made by the ce- 
| lebrated Mr. Watt of Birmingham-:—he was, I under- 
ſtand, making ſome experiments relative to ink, en he 
obſerved a number of bodies floating in the fluid, which 
had the ſhapeof cryſtals of the ſaccharine acid, and upon 
examination were found to be really ſuch : be found, by 


adding nitrous apid to galls, and conducting thepproceſs in 


* 


the way recommended by Proſeſſor Bergman, that [theſe 
aſtringent bodies contain the acid of ſugar in greater 
apbundange than the ſubſtance from which it derives its 


name. I cannot he certain that theſe-circumſtances took 


Place exactly as 1-deferibe-the;n, but H have reaſpn, 10 ſup- 
Pele that this account imer the truth. 3. 
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824. Various Uſes Au. DE 
ATURE produces but a very mall 


quantity of native alum; and this is 
Sed with heterogeneous matters, or efflo- 
reſces in various " rome upon ores during 
calcination ; but rarely occurs cryſtallized. 
In this latter ſtate it is reported to be found 
in Egypt, Sardinia, Spain, Bohemia, and 
other places; I have ſometimes ſeen it 
generated in the aluminous ſchiſt of Lap- 
land and Weſt Gothland, by a ſpontaneous 
decompoſi tion of the ore; beſides, it is 
found diſſolved in the aerial waters: it is 
found, but very rarely, in fountains, and in 
hot medicated waters. After having con- 
ſidered the various uſes of * ſalt, we ſhall 
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examine at what time it firſt n to be 
artificially prepared. 
In the diſpenſatories alum enters ma- 


ny preparations, liquors, collyria, gar- 


gles, plaiſters, boluſes, pills, powders, and 


others: by its mild acitlity it coagulates 
milk ; and it, beſides, poſſeſſes a remarkable 
; aſtringent power. | 
In the arts, alſo, and the economy. of | 
private life, the uſe of this ſalt is very fre- 


quent; it is added to tallow to make can- 


dlles hard. The printers cuſhions are rubbed 
with burnt alum that the ink may ſtick; 
and for the ſame reaſon the inſtruments uſed 
for printing linen: Wood ſuthciently ſoak- 
ed in alum does not eafily take — : the 
ſame is true of paper impregnated with it 5 
which, for that reaſon; is very proper to 
keep gun- powder, as it alſo excludes the 
moiſture of the air. Paper . impregnated 
with alum is uſeful in whitening filver and 
filvering braſs without heat; it is uſeful, 
added to milk, which does not eaſily ſe- 
parate its butter; in the conglutinating of .. 
ſeveral ſubſtances ; ;, in making the pyropho—- 
rus ; in tanning; and many other manu- 
factures. 5 IX 

In the art of dying it is particittarly ub 
ful, in the preparation of the matters to be 
dyed; for by cleanfirig and opening the 
pores upon the ſurface by a gentle corro- 
fon, it both rendets the ſubſtance fit for 
5 receiving the W particles (by which. 
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the alum, js generally decompoſed) and at 
the ſame time makes the colour fixed. 
It conſtitutes the baſis of crayons, which 


generally conſiſt of the earth of alum, finely 


powdered and tinged for the purpoſe. This 


it is which, in the preparation of Pruſſian 


blue, prevents the baſis of the martial vi- 


triol, which is ſoluble in acids, from being 


precipitated by the ſuperfluous alkali; that 


= 18, the alkali not ſaturated with the colour- 


ing matter. As this baſis adheres: more 


. ſtrongly to the vitriolic acid than the clay 
does; and as, by the mixture of its /yellow- 
neſs, it would form a green, the very 

white earth of alum, alſo, according to its 


quantity, dilutes the darker colours, even 
black itſelf, and produces infinite degrees of 


intenſity. It is unneceſſary to 7 more of 
its uſeful e 


8 IT. Brief H. ory 97 the Preparation 


aum. ; \ 


| The oTurTypa of the Greek. and the alu- 


men of the Romans, was a native ſubſtance, 


and differed much from the ſalt which now 


goes by thoſe names. The varieties of alum 


mentioned by Dioſcorides refer to ſtalactites, 


which contained very little, if any, alum; 
and that completely enveloped by a vitriolic 


| matter. The deſcriptions of Pliny are ſtill 


more difficult to be underſtood, as he had 
Kms ſeen the ſubſtances, the deſcription of 
which 


9 
1 
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which he undertakes, but merely tranſcribed | 
from the writings of others. | 

The factitious ſalt, which is now called 
| eng was firſt diſcovered in the eaſtern 
countries; but when, where, and by what 
means, is unknown. On account of its 
ſimilarity in aſtringency, and its uſe in the 
arts of tanning and dying, the new ſalt 
has retained the old name, which was af- 
terwards called miſy. fory. calcanthum, or 
ſhoe-maker's black. 

Among the moſt early works eſtabliſhed 
for the preparation of alum, we may juſtly 
number that of Roccho, a city of Syria, now 
called Edeſſa; — hence the appellation of 
Roch alum, a name which is generally ſo 
ill underſtood, that many to this day ima». 
gine that it is the ſame as rock-alum. In 
the neighbourhood of Conſtantinople there 
were many alum works, as alſo at Phocæa 
Nova, now called Foya Nova, not far diſtant 
from Smyrna. The Italians hired and made 
pſe of many of theſe ; but about the mid- 
dle of the 15th century, they introduced 
the art into their own country, and that 
with the greater earneſtneſs, as the uſe of 
the ſalt became more frequent, and occa- 
ſioned the drawing large bene of g out 
of the count | 
Bartholomew Perdik , or Pernix;: a mer- 
chant of Genoa, who had often been at Ro- 
cha, diſcovered the matrix of alum in the 
_ of Iſchia, about the year 1459, and 

5 e 3 
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eſtabliſhed a manufaQory there; at the ſame 
time John de Caſtro, who had viſited the 
manufactories at Conſtantinople, diſcovered 
a matrix at Tolfa, by means of the ilex aqui- 
folium, which he had alſo obſerved to grow 
in the adjacent mountains of Turkey; and 
his opinion was confirmed by the taſte of 
the ſtones. The attempts made by the Ge- 
noeſe at Viterbium and at Volaterre, ſuc- 
ceeded extremely well: the preparation of 
it in Italy ſoon encreaſed wonderfully faſt ; 
and the. induſtry of the natives was much 
ſtimulated by an edict of Pope Pius II. pro- 
hibiting the uſe of oriental alum, and ap- 
propriating the revenue arifing from. that 

made in Italy to carrying on the war againſt 
the Turks. 

But the art was not confined to Italy: 
in the 16th century a manufactory was eſ- 
tabliſned at Alcmaron in Spain, in the 

neighbourhood of Carthagena, which ſtill _ 
ſubſiſts. 

There were many manufactories in Ger- 
many in 1 544, of which that at Schwemſel 
in Miſnia ſtill remains. Long ſince, in the 
time of Agticola, alum was boiled at n 
motau in Bohemia. 

The firſt manufactory in England was 

| eſtabliſhed in the reign of Elizabeth, at 
Giſborough, by one Thomas Chaloner, 
The art of preparing alum made its way 
into Sweden very late; and although. we 
mne NOW. no leſs they: ſeyen manufactories, . 
; ties 14.2 wo e ae 
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not one of them was founded before (He: | 


| 17th century. 5 
Ihe moſt ancient; eſtabliſhed in Scania at 


Andrarus in 1637, had twenty-two ſingle, 


or twelve double boilers. (We ſhall ſee 


hereafter what is meant by double and ſingle 
boilers). In this place the ftratum of alu-. 
minous ſchiſt is very deep, being upwards 
of 360 feet; but all the boilers are not uſed. 
every year. In the year 176 5, 2,735 ton of 
alum were manufactured; in 1766, 3,099 ; 
in 1767, 2,423 ; and in 1768, 1,427: —A 
ton of alum weighs 344 1b. 

At Lofver, near Calmaria, in Smoland, | 
another manufactory was built in the year 
1721 ; there were employed in this, beſides 
one boiler for purification, only four double 
boilers, although the patent allowed five; 
much inconvenience” being occaſioned by 
bringing the mineral from Ocland, and by 
the ſcarcity of wood. In 1765, there were 
made 1,020 ton; in 1766, 926; and in 
1767, 800 the en for ten vet vm 
15 oo ton. 

In Weſt Gothland there are four; the 
firſt at Mulltorp, near the town of Schæfde; 
this has only two ſingle boilers, and the ore 
is in the neighbourhood. In 1765 there 
were made 90 ton; in 1766 no more than 


7 b 

| At about half a mile's diſtance PIER: Ol. 
torp, in the diſtrict of Dimbo, a patent was 
9 in e "or three ſingle. boilers ;_ 
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in 1765 were made 157 ton; 
300. 

A third at Kaſvelas obtained, in 1748, a 
patent for two ſingle boilers; to which, in 
1765, were added two more ;—the ore is 
diſtant a quarter of a mile. This produced, 
in 1765, 312 ton; and in 17766, n 

A fourth at Hænſæter in Kinekulle, obtain- 
ed a right of two ſingle boilers in 1766 ;— 
the ore 1s found in the neighbourhood. 

The greateſt manufactory was eſtabliſhed 


in 1766- 


* Garphyttan, in Nericia, in the year 1766, 
with a privilege of ten ſingle boilers, which 


was encreaſed to thirty in 1769. Here, while 
the matrix is burned, the boiling is perform- 
ed by means of a peculiar conſtruction of the 
furnaces; and whether we conſider this 
manufactory with reſpect to the greatneſs of 
the works, the convenience of the appa- 
ratus, or the goodneſs of the alum (which 
even excels the Roman) we muſt acknow- 
ledge that it is beyond compariſon ſuperior 
to them all. 

The diſtrict of Ljung, in Oſtro Gothland, 


has had for many years a privilege of boil- 
ing alum; but the work has not yet been 


ſet on foot. 

Every thirtieth ton goes to the royal re- 
venue. 
A ſingle boiler is 51 feet in breadth, II 
in length, and in depth at the front 3, at the 


rear 24, and contains 1,663 kannes, and 6 


quadrants, The double boiler is of the ſame 


1 


OF THE PREPARATION OF ALUM. 343 


depth and length, but is ten feet broad, and 
contains 3,025 kannes. | 


$ 111. Proximate Principles of pure Alum. 


(A) Alum is an imperfe& middle ſalt, 
. conſiſting. of vitriolic acid and pure clay; 
it takes up a conſiderable quantity of water 
in cryſtallization ; and, if the proceſs be 
not interrupted, yields by al, cryſtals, 
which are tranſparent, and colourleſs as 
nter. e . 

(3) The acid is a little ſuperabundant, 
ſo as to redden the tincture, and even the 
paper of turnſole. This exceſs of the acid 
is eſſential; for, upon taking it away, all 
the taſte, all the ſolubility, and all the ori- 
ginal properties of the ſalt, are loſt (a). 5 
; . | e 


(a) M. Morveau will not admit a ſuperabundance of 
acid in alum: he thinks it would be neceſſarily ſeparated 
by edulcoration and cryſtallization, when it is no longer 
held by its affinity with the earthy baſe, or the ſalt itſelf, 
when it is formed. He thinks, that the change of blue 
vegetable juices to red is not an unequivocal proof of the 
preſence of an uncombined acid, an opinion which Mr. 
Kirwan has alſo adopted. In the preſent caſe it ſnould 
be remembered, that we have certain proof that a portion 
of vitriolic acid adheres to the clay leſs tenaciouſly than 
the remainder, If a piece of iron be put into a ſolution | 

of this earthy falt, it will attract this portion of acid, and 

the yitriolated clay will fall down inſoluble. Now we 
may preſume, that this looſely adhering acid produces the _ 
change on blue vegetable juices; - the ſame thing is true 75 
of phoſphorated e. earth. A ſolution of this ſalt 
will yield the ſuperabundant acid to a baſe which attracts 
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The proportion of the principles i is aſcer- 
rained 3 in the following manner :—the water 
is expelled by a gentle heat ; the remaining 
maſs grows opake, ſwells, foams, and at 


length remains quiet, ſpongy, and fria 2 


The quantity of earthy baſis may be deter- 
mined by precipitation with fixed. or vola- 
parts of. 
ryſtallized alum are found to contain 
4s of vitriolic. acid, 18 of clay, and 
of water: let it be obſerved, however, 
that the earthy precipitate is not totally de- 
rived of its acid ; for when the alkali is 
added, the. ſuperabundant acid is firſt 'taken 
up, and thus a great part. precipitates, its 


acid being diminiſhed, but not quite ab- 


ſtrated ; and hence the precipitate, by the 
aſſiſtance of fire, partly decompoſes ſeveral 
falts ; and long continued digeſtion in an al- 
kaline lixivium, is e to ſeparate all 


| the acid. 


(e) Chymiſts have differed in opinion 


concerning the nature and proper name 0 
the earth of alum. Meſſrs. Geoffroy and 
Hellot firſt extracted it from common clay; 


Dr. Pott did the ſame, but ſeems to con- 
ſider it rather as a production than a ſepara- 
tion: at length the celebrated Margraaf, 


| by experiments: which deſerve well to be 


ie wich far leſs power, and then the middle falt will * 
precipitated inſoluble; ſo that, in both theſe caſes, a 
__ quantity of acid above that which is required to attain 


the preciſe point of faturation, is neceſlary to ſolution 


5 attended - 
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attended to, demonſtrated that all clay upon 
the ſurface of the earth conſiſted invaria- 
ly of two principles mechanically mixed, 

one of which forms the genuine earth of 
alum, which is perfectly different from cal- 
careous, gypſeous, .or metallic earths, and 
from magneſia. I am not certain whether 
this may be derived from the calcareous 
earth :. to determine this point I have made a 
great number of experiments of different 
forts, but have not thence been able even 
to form a conjecture. Vague ſimilitudes in 
certain properties are never ſufficient to de- 
termine a perſon Who earneſtly ſeeks for 
truth, and is not ſhackled by hypotheſis. 
— Since then the earth of alum is found to 
poſſeſs different properties from other earths, 
it ought to be diſtinguiſhed from them; 
and, ſuppoſing it in reality derived from the 
_ calcareous or any other known earth, yet it 
requires the addition or abſtraction. of ſome 
other principle; for the bare change of mag- 
nitude or figure in the particles will never 
account for ſo great a difference; and there- 
fore the primitive and derivative earths (ſup- 
poſing them to be ſo) muſt be conſidered as 
diſtinct and ſeparate. 

Beſides, as an equal quantity of the earth 
| of alum may be extracted from a given com- 
mon clay, by. means of different acids, it 
muſt be only mixed with theſe clays ; for if 
it was generated by the menſtrua during the 
Fe ee it would no doubt vary both in 
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346 OF THE PREPARATION OF ALUM. 
quantity and quality, according to the dif- 


ferences of the menſtrua : but the moſt ac- 


curate experiments prove the contrary, as they 
always procure the earth of alum the ſame 
in quantity and quality, and the very _— 


'refiduum ; and ſyntheſis, in this caſe, 
_ duces full conviction: foe if the ear — | 


alum, and a due proportion of ſiliceous earth 


finely powdered, be added together, they re- 


generate common clay. 


It may be atked, why the baſe of how is 


conſidered as a pure clay ? — the anſwer is, 


that earth which is called clay is chiefly 
diſtinguiſhed by its tenacious and plaſtic 


quality when moiſtened, by its cracking 


when dried, and finally by its acquiring a 
flintly hardneſsi in the fire: now as theſe 
ſpecific properties do not depend upon the 
filiceous particles (which are not capable of 


being either ſoftened or hardened) but ſolely 
upon the earth of alum, it appears moſt 


evident that the ſiliceous particles might be 


abſent, and the argillaceous nature remain; 


and thas- therefore the reſiduum is that 


which conſtitutes: the argillaceous nature. 


Pure clay, it is true, may occur in the bow- 
els of the earth, but very rarely free from all 
filiceous particles; and the variety in the 
proportion of this latter ſhew n= that 
its preſence is only accidental: for the pure 


clay is very ſubtilely divided, and very rea- 
dily mixes with and adheres to heteroge- 
neous matters, as will readily appear upon 
| examination; 


* 


* 
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examination; yet it is remarkable for the in- 
tenſity of its properties. Thus common clay 
often contains + or even 4 and upwards, of 
filiceous matter; yet the ſmall portion of 
pure clay which is preſent is able to im- 
preſs its own character, and communicate its 
. own qualities, to the whole maſs ſo com- 
pletely that no one can doubt of its argilla-- 
ceous nature. By common conſent, that 
_ earth which by mechanical waſhing, with-. 
out the addition of an acid, depoſits up- 
_ wards of 70 Ib. in 100 of filiceous matter, 
1s called clay ; now it is evident that this. 
foreign ſubſtance, . by the largeneſs of its 
quantity, muſt temper the qualities of the 
pure clay. The argillaceous earth con- 
tracts by heat very much, even to half, its 
bulk; hence, if it be uſed for cieling 
or plaiſtering it neceſſarily cracks and ſe- 
parates from the walls, when a ſufficient. 
degree of heat takes place, nor can it ad- 
here to them, unleſs when fuſed, an ope- 
ration which pure clay cannot be made. to 
undergo, even in the focus of a concave mir- 
ror; but the addition of filiceous earth re- 
ſtrains the propenſity to contraction in the 
whole maſs, ſo that it remains of due di: 
menſion; and this property is well known to 
builders, who conſtantly avail themſelves of 
it (5). He who attempts to make well de- 
| purated. 


(5) « Clay ſo much burned as to ſtrike fire produces the 
inp effect as flint; which proves either that flint x | 
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purated earth of alum fuſible, by mixing it 
with common clay, either confounds the 
clays with others, containing not a particle 
of clay, or has never made the experiment. 
— Fhe ſame is true of other pretended qua- 
-lities :—alum ſwells, pure clay does not 
the earth of alum, deprived of all its acid, and 
the precipitating alkali adhering to it, does 
not fuſe with calcareous earth, without the 
addition of a flinty matter, as the celebrated 
Macquer has ſhewn : but we muſt take care 
that the calcareous earth contains no flinty 
matter, which ſometimes happens ; for in 
this caſe the experiment will fail, becauſe 
the ſmalleſt particle of flint communicates 
a degree of fuſibility to the two ingredients. 
(v) 100 parts of cryſtallized alum re- 
quires, in a mean heat, 1,412 of diſtilled wa- 
ter to diſſolve them, but of boiling water 
only 75 ; ſo that a kanne of water, in a 
moderate heat, takes up 2, 992 grains of 
alum, and by a boiling heat 56, 333. — This 
ſolution has a ſweetiſh aſtringent taſte. 


—— 


N IL AT. 


| like any other matter not capable of oenraiins ; Or that, 
by burning, clay approaches the nature of flint: it cer- . 
tainly undergoes a conſiderable change in the fire, as it 
loſes the property of being diffuſible in water. Such facts, 
known only by means of manufactures, afford very little 
inſight into nature, till chymiſtry has examined them care- 
fully.” Morveau. — That clay does not change its nature 
by ons Aer appears evidently from an experiment with 
which de Morveau was ſeemingly unacquainted : — 
if + hardened clay, ſuch as cannot be treated with water, be 
diſſolved in vitriolic acid, and then precipitated, it regains 
0 former Properties, and may be diluted by water. B. 
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The ſpecific gravity of alum, computed 
from the increaſe of bulk, or of diſtilled 
water into which it is put, is 2,071, if the 
air- bubbles produced during the ſolution 
be removed; but if they are taken into the 
computation, 1,757. This air is not taken 
away by the air- pump, but if heat be appli- 
ed during the ſolution, it flies off, and upon 
examination is found to contain nothing but 
aerial acid. af 


& iv. Aluminous Ore. 


The ores from which alum is artificially 
prepared are of two kinds, the one contains 
the alum already formed, the other its proxi- 
mate principles, which unite on roaſting. 
Theſe muſt be confidered ſeparately ; —and . 
we ſhall firſt examine the latter ſpecies, as 
being beſt known and moſt frequently met 
with. ; | „ 
(a) The aluminous ſchiſt is nothin 
more than an argillaceous ſchiſt impreg- 
nated with a dried petroleum, and thereby 
rendered black. The oil is eaſily extracted 
by diſtillation: if, by means of menſthua, we - 
_ analyſeit entirely, many ingredients appear; 
namely, an argillaceous martial ſubſtance, 
often amounting to ; a ſiliceous, forming 
43 and generally alſo a ſmall portion of cal- 
careous earth and magneſia; the reſt is all 
pyritous. F AS 
ls, OY OO TI OE 
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During the roaſting, the bituminous part | 
is expelled, and the pyritous decompoſed, ſo 
that a part of the acid adheres to the iron, 
and the reſt to the pure clay; hence are pro- 
ducedſ at once alum and green vitriol, and 
if there be preſent any calcareous earth, or 
magneſia, they are vitriolated. 
Nothing ſaline is extracted by water from 
the ſchiſt before the roaſting, though it be 
well powdered, nor can the taſte diſcover 
any veſtiges of a ſaline matter; hence alſo 
it appears to be generated during the opera- 
tion, and for that purpoſe nothing ſeems to 
be neceſſary but the preſence of a pyrites ; 
this ſometimes ſhews viſible nuclei of dif- 
ferent fizes, but is generally diſperſed 
through the whole maſs, in the form of very 
minute particles: the goodneſs. therefore of 
the ore, is to be eſtimated by the ſuitable 
quantity and aa diſtribution of the 
yrites. | 
That which contains Pee pyrites ſo co- 
piouſly that it 1s viſible, is rejected, there 
being too much iron in it—in the mean 
time the moiſt denſe and ponderous is moſt 
eſteemed; the weight maniteſtly diſcovering 
_ apyrites,, without which no alum is obtained. 
In this point there generally occurs a con- 
ſiderable difference, which ariſes doubtleſs 
from the unequal diſtribution of the pyrites : 
hence a ſtratum adjoining to one of the beſt 
kind, is often of little or no value. The 


ore which produces leſs than 4 lb in 100 
| „9. 
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does not, with us, Pay the expence of the 

proceſs. 
Sometimes this ore produces alts 3 
the application of fire; but we muſt ob- 
ſerve, that in this caſe it is never ſound, but 

has undergone more or leſs of a ſpontancous 
calcination. _ 5 
A ſmall piece ann to fire upon a coal 

with a blow-pipe, often decrepitates, but 
when once made thoroughly hot it ſmokes, 
with a bituminous ſmell, and eafily melts; 
— with mineralalkah it efferveſces violently, 
and is divided, but not entirely diſſolved: 
it is taken up (though ſlowly) by the mi- 
crocoſmic ſalt; but more quickly by borax : 
theſe phenomena. are eaſily explained. from 


its compoſition. 


This ore is ſometimes W naturally FY 


* vided, and heaped together, under the forms 5 


of grains or a coarſe powder; but it agrees 
with the former in nature and properties. 
() The other ſpecies of ore, which not 
only contains the proximate principles, but 
contains them united, is only found in vol- 
canic countries: ſuch is that Which is em- 
ployed at Tolfa, near Cincelles, for |boil- 
ing that ſpecies of alum which is called Ro- 
man alum ;—it is probable that this had 
been long harde by the ſubterraneous 
fire, and penetrated and whitened by the va- 
pour of the phlogiſticated vitriolic acid (c): 


(9 De Produfo Ignisfubtereanci. 
3 8 _ ly 
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a ſtony maſs, with veins of quartz, and ex- 


tremely hard, is alſo found in that country ; 


that which is void of flavour very” rarely 


FOR alum upon elixation. 

It ſometimes, though rarely, contains 
calcareous particles. I have ſeveral pieces, 
weighing in the whole at leaſt half a 


pound, in which there is not the ſlighteſt 


trace of any thing calcareous z—upon burn- 


ing it does not exhibit the leaſt reſemblance 


to. lime, for it neither generates heat with 
water, nor falls into a powder, but only 
cracks ſo much as to aſſiſt the effloreſcence 


and elixation. 


When examined by the blow-pipe, i it does 
not flow of itſelf; with the mineral alkali, 
at firſt it ſhews a momentary efferveſcence, 
but is not divided, much leſs diſſolved ; 
with borax and microcoſmic falt it effer- 
veſces, and is at length all taken up, exactly 
in the ſame manner as burned alum. Theſe 
phenomena abundantly ſhew that the alum 
is ready formed, but inveloped in a large 
quantity of clay. This mineral, therefore, 


reduced to a ſubtile powder, and treated in the 


uſual way with vitriolic acid, is almoſt all 
converted into alum, which could not be the 
caſe with calcareous earth.— I found that 


the ſmall portion which remains is more 
R g ſiliceous _ a een * *. 


> ee 


(ad) & According to Mr. Monnet, it does not contain 


| alum r formed: but if a combination of nearly equal 
| . 
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At Solfatara, near Naples, the old lava is 


at preſent whitened by the phlogiſticated vi- 


triolic acid, the elay is changed into alum; the 


maſs effloreſces, and is reſolved into a white 


earth; from which a ſaline matter is extracted 


by water: I examined 100 of the white 
earth, and found in it 8 lh of perfect alum, 
beſides 4 of pure clay; and the reſidue was 


* 


filiceous : but this proportion muſt be va- 


riable, as rain diſſolves and carries off the 


ſalt; ſo that the proportion of ſiliceous mat- 


ter continually encreaſes, and perhaps in 
ſome parts the alum is entirely waſhed 
away. 


* 


ig ( c) There are found alſo other varieties of | 


aluminous ores. In Haſſia and Bohemia 


this ſalt is obtained from wood impregnated 


with bitumen. At Helfingborg, in Scania, 


a turf is found, conſiſting of the roots of ve- 


getables, mixed with nuts, ſtraw, and leaves; 
often covered with a thin pytitous cuticle, 


which, when elixated, yields alum; nay, the | 
ſulphureous pyrites is generally mixed with 


an argillaceous matter, which may be ſepa- 
rated by menſtrua. To that at Dylta, in 


Nericia, when ſulphur is firſt obtained by 


diſtillation from the pyrites, and afterwards 


from the reſiduum expoſed to the air, till it 


effloreſces, a green vitriol is elixated; at | | 
length from the magiſtral lixivium aum 


parts of clay and ſulpfiur, which is fedubed tö aluiti during J 


calcination, by expoſure to air. He likewiſe found a 
martial earth, to which he aſetibes the zeddiſh colour ofthe 


alum ; and a little vegetable alkali.” ( Faurnal Phyſques- a — 


Supplement, p. 338). Moreau. 
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may be obtained: for the vitriol being 
| Rpartted by cryſtallization, there . | 
Alum, top ther with vitridl fo much de- 
pag iſkicated, that it cannot concrete; the 
f this, therefore, was ſeparated by the 
| Meat Raton and tlie ſolution, properly 
evaporated, yielded alum. 


$ v. The Preparation of Alum mncludes a 
Number of Operations. 


After the foregoing obſervations, weiſhafl 
be able the mote eaſily to underſtand the dif- 
fetent circumſtances neceffary for the pre- 
paration of alum. The mechanical parts of 
the proceſs T paſs over, as not immediately 
3 belonging to our ſubject. T he firſt chymi- 
cal operation Which occurs is one of the 
= - chief; namely, the preparation by which 
it _ the matrix is either made aluminous, or at 
= leaſt fit for 'Elixation : the next is, the ex- 
traction of the alum by Water, then the 
. cryftallization, and finally the depuration; 
unleſs all the operations be performed both 
1 with kill and accuracy, the dlum obtainet 
Will be deficient either in quantity or qua- 
lity: we ſhall therefbre examine them all 
ſeparately, and, by diving as far as poſſible 
into the vatüre of them, diſcover the cir- 
_ Cumitances neceffary'to be attended to. 


3 vi 5 7 he Calcination and Reafting 7 the 


Fes 


"The bituminous ore, in ite found e un- 
an * contains indeed the vitriolic acid, 
3 „ ns and 
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and the argillaceous matter, but not yet 
combined. In order that the pyrites may 


yield its acid for that end, it is neceſſarx 
that it ſhould be deſtroyed; and this max 
be effected either by a flow ſpontaneous cal- 
cination, or by roaſting, which laſt requires 
Jlafi is 8 
(a) The deſtruction of the pyrites is ne- 
_ ceflary, that its ſulphur may be deprived of 
phlogiſton ; for when that is diſſi pated, the ' 
vitriolic acid, being ſet at liberty, attacks 
partly the iron, partly the clay: the vitriol 
generated is ſo far deprived of its phlo- 
giſton by age, that clay is able to take away 
the menſtruum from the iron (x. B), but 
pyrites ſuffers no ſuch change, ſo long as it 
remains dry, and ſhut up from the acceſs of 
free air; the conditions then neceſſary to 
ſpontaneous calcination are eaſily found to 
be the following: | © fi nf wn 
1ſt. The ore ought to be of a looſe tex- 
ture, that it may be penetrated by the air, 
and the moiſture : the Swediſh ores, on ac» 
count of their hardneſs, can ſcarcely | be 
treated in this way, unleſs they be firft pul- 
verized, which occaſions too much trouble: 
but the earthy ores are not only unfit for this 
1 but for roaſting, as they extinguiſi 
the nre. | 133 78 
- 2dly. That there be a determinate ac- 
ceſs of moiſture and air, for too much or too 
little is injurious too much water deluges 
the maſs, and excludes the air; too little, 
beſides being inſufficient ig quantity, acts 
| PTT 
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more flowly ; and upon theſe circumſtances 
depends the proper adjuſtment of the ſize of 
the heaps : a moderate acceſs of air is moſt 
proper, as too great a one dries too faſt ; ex- 
perience only can determine what is fitting 
upon different occaſions. - | 
3dly. The bottom on which the ore is laid 
for ſpontaneous calcination ſhould be of clay, 
or at leaſt ſo compact as that water can hardly 
_ penetrate it, and beſides ſurrounded with a 
trench to receive the rain-water, when ſu- 
' perabundant ; the ſides and bottom of this 
trench muſt be ſo conſtructed that they will 
not" ſuffer the elixated ſaline matters to paſs 
off ;—if the ore be ſet to calcine in a houſe, 
the laſt caution is unneceſſary. As the na- 
ture of the ores, and local circumſtances, are 
liable to much variation, general-rules can- 
not be eſtabliſhed, but the operator muſt be 
determined pro re natd; and in this, who- 
ever underſtands the nature of the mate- 


rials, and of the operation, will _ no 


diticult). 6 
(BY The roaſting is effected in a Avda 
ſhorter time, by means of fire. This is ge- 
nerally practiſed in Sweden, and is'perform- 
ed in the following manner :—ſmall pieces of 
the black ſchiſt are ſtrewed upon a layer of 
burning ſticks, to the thickneſs of half a 

foot; when the ſticks are conſumed theſe are 
covered, nearly to the ſame thickneſs, with 
pieces before burned, and 4 times elixated: 
thus ſtrata are alternately laid of ſuch a 
JE and at ſuch intervals of time, that 


the 
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| the fire may continue, and the whole 'maſs | 
grow hot and ſmoke, but not break out into 
flame; the upper ſtrata, may ſometimes be 


encreaſed to a double thickneſs, on account 


of the long continuance of the fire hen 
about 8 ſtrata are laid, another row is placed 
parallel and contiguous to the firſt; when this 
is finiſhed, a third; and ſo on, until the heap 
is of a proper ſiae—it rarely conſiſts of more 
than 10 rows. The ore, when only once 
roaſted, contains ſtill ſo much phlogiſton, that 
water acts but little upon it ; but when two 


or three times expoſed to che fire, it yields 


its principles more freely ;—nay, the roaſting 
may be repeated to advantage, until the whole 
is reduced to powder. The bitumen ſuſtains 
the fire, and it is for this reaſon that we uſe 
alternate layers of the crude ſchiſt ; and for 
the ſame reaſon, in rainy weather, the ſtrata © 
of unburned ſchiſt ſhould be thicker. An 
heap 20 feet broad at the baſe, 2 feet at the 
top, and conſiſting of 26 rows, is finiſhed 
in two or three weeks, but requires two or 
three months to be well burned, and three 
weeks to cool ;—the greater pyritents: nuclei 
explode like bombs: 18 * | 
- By a moderate and ſomewhat aue 
fire, the ſulphur of the pyrites is ſflowlyß 
conſumed, and the phlogiſticated acid, pe- 
ngtrating the maſs, is fixed; after which the 
remaining phlogiſton is gradually diſſipated. 
The chief artifice is moderating the heat ſp 
as to avoid with ſafety the two extremes; 


Aag. . 
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namely, left, on the one hand, the ore be 
either inſufficiently or too flowly Wen 
by a weak heat; and on the other, leſt either 
the neceſſary acid 'be diflipated by too in- 
tenſe a fire, or the pieces of ſchiſt melt and 
vitrify. The ſcoris cannot be penetrated 
by water, and are therefore rejected as uſe- 
leſs; theſe are occafioned either by violent 
winds; or a ſtrong heat, too much cloſed ; 
for holes muſt be opened in the red ſtrata, 
that the fire may reach to the black rater 
which is to be Moa 5/5; | 
At Garphyttan'a new method is employed, 
depending upon a .peculiar conſtruction of 
the furnaces, invented by the celebrated Rin- 
man. There the ore itſelf is ſet on fire, and 
when burned is boiled, and yields alum in 
the ſame manner as when burned in the 
uſual way : I have not yet had an opportu- 
nity of comparing the falts produced by 
theſe two methods ;—it appears probable 
that more of the acid is diffipated by the 
open flame: however, although leſs alt be 
obtained in the laſt way, yet, with reſpect to 
fuel and labour, there will be a conſiderable 
ſaving. The heaps are thus formed :—firſt 
the ſchiſt, burning from the furnace, is laid 
to the depth of four feet; if the fire be 
flow, wood'is added ; then a thin ſtratum of 
_ elixated ſchiſt; the third confiſts of ſchiſt 
not burned;.and the fourth of elixated ſchiſt, 
a foot and a half thick; after that the burn- 
: _ _—_— r 25 before. 


It 
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It muſt be: confeſſed, that the conveni- 

ences in this proceſs are ſomewhat balanced . 
by incogveniences,;. for ſo great a quantity 
of ſchiſt is requiſite to Guſlain the flame, 
that it cannot all be elixated: hence, ſo 
mp as this method is employed, we have 
an heap, which can never be uſed, perpe- 
tually accumula ting. 
In ſome foreign manufactories fire is 
firſt employed, and afterwards ſpontaneous 
calcination: it is impoſſible to determine 
generally which is the beſt method, as that 

entirely depends upon the nature of the ore, 
and other circumſtances. i 
(e) As to the hard ores which contain 
no bitumen (ſuch as thoſe of Tolfa) theſe 
are burned upon wood for ſome: hours, like 

lime-ſtpnes, until by cracking they grow 
pervions to water, and effloreſee. As ſoon 
as the flame grows white, and the ſmell of 
phlogiſticated vitriolic acid appears, the fire 
18 extinguiſhed. When the ore grows cold 
thoſe particles which were neareſt to the fire 
are placed outermoſt, and thoſe which had 
been outermoſt, within; and the fire is again 
lighted. It is better to burn too little than 
too much, leſt the vitriolic acid be expelled: 
the ore is ſufficiently burned when it can be 
broken by the hands. — The ore is then 
heaped up near certain trepches, and is wa- 
tered about five times a day, and particu- 
larly when the fun ſhines clear; a conti- 
nued rain and cloudy ſky ruin the operation. 

3 e 
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When the ore can be reduced to a paſte in 
the hand, it is fit for boiling ((). 
The powdery ore ſometimes requires no 
preparation, yet at the manufactories of Pu- 
teoli they frequently enrich it in this man- 
ner ;—they heap up the larger pieces, where 
the vapours of phlogiſticated vitriolic acid 
break forth, and when well penetrated with 
this, they yield a larger quantity of alum, 


$ vii, Elixation of the Ore, 


914A) The ore, enriched with alum, and 
made ꝑervious to water, is boiled, and that 
in various ways at different placgs.—At 
Puteoli it is performed in the moſt commo- 
dious manner: a leaden cauldron, buried in 
the ground, is filled with the ore (which is 
often dug out to make room for the .caul- 
. dron) and water being poured on, it ſoon 
becomes well impregnated with alum by the 
heat of the ſun, which here ariſes to 46* (). 
At Tolfa the calcined ore is thrown into 
the cauldron, and boiled. ee 
([B) In ours, and many foreign manufac- 
tories, a cold elixation is performed. I ſhall 
give ſome account of the method which was 
) The accounts differ, Mazeas ſays, that water is 
ured oh the burnt ore 14 days (Scav. Etrang. t. v.) 
Fougeroux, whom I have generally followed, ſays 40 
Mem. Paris. 1766); Angerſten, 14, and at moſt 20. 
50 alſo with reſpect to the time of burning, Ferber ſays 
it is 3 hours, Fougeroux 12; and he mentions that it is 
repeated. Ferber ſpeaks of urine and chalk being added, 
Kc. Perhaps the proceſs was different at different times. 
(e') Nollet Mem. Paris, 1759... 
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uſed at Garphyttan, in the year 1772: the 
receptacles deſtined for this purpoſe were 
made of hewn ſtone, and the joints cloſed 
by ſome fit cement (in other places they are 
wooden veſſels); every ſet conſiſted of four 
ſquare receptacles diſpoſed in a ſquare, round 
a fifth, which was deeper than the reſt; 
the firſt receptacle is filled with roaſted 
ſchiſt, and (water being poured on it) lies 
for 24 hours; the water is then drawn off 
by a pipe into the fifth, from thence into 
the ſecond, containing ſchiſt not yet waſn- 
ed; from that, in like manner, after 24 
hours, through the fifth into the third, and 
ſo into the fourth; the lixivium then is 
conveyed to and let to ſtand in the fifth; and 
finally, from thence is drawn off into a veſ- 
ſel appropriated to its reception: thus the 
ſchiſt is waſhed with freſh water four ſuc- 
ceſſive times 621 53 4166) 19. 
In other places (and originally at Gar- 
- phyttan) the water firſt paſſes over the ſchiſt 
that has been already waſhed three times for 
ſix hours, then that which has: been twice 
waſhed, next what has been once waſhed, 
and laſtly, the ore that has been juſt roaſt- 
ed. The - perſons who ſuperintend theſe 
manufactories think that the alum, which 
the water firſt paſſing over 'the new. burnt 
ſchiſt takes up, periſhes if it be again 
poured on that previouſly elixated.— This 
phenomenon, if it be true, is worthy of at- 
tention ; but I have not had an opportunity 


(c) Care 


of examining it. 
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(e) Care ſnould be taken to ſave fuel * 
art as poſſible; it is therefore of grea 
moment to have the laxvinn before bak: 
richly impregna with: alum; for the 
—_ rich it is when poured into the boiler, 
the ſooner it is cryſtallized : it ſhould not 
therefore be put into the boilers until ſatu- 
rated when cold. This ſaturation is neg- 
lected in ſome places, where every thing is 
tranſacted without deviating from the man- 
ner firſt uſed; in other places the taſte is 
_ employed as a criterion; but thoſe who exa- 
mine more accurately, make uſe of a balance 
in this manner: — the weight of water which 
fills a ſmall glaſs bottle 1s divided into 64 
parts, each of which is called a panning ; 
and the quantity by which the ſame bottle, 
full of lixivium, exceeds it when filled with 
water, is ſuppoſed to indicate the quantity 
of falt 8 and thence they form their 
judgment ) | | 
7 This method, properly corrected, is fuf- 
ern accurate. The diviſion into parts 
IS pa TS but the moſt commodious di- 


| _ viſion with reſpect to the weights in uſe, 


and the calculation, ought to be choſen : I 
ſhall therefore give ſome general formulæ:— 
let the capacity of the bottle expreſſed in 
cubic inches be mj n the number of parts 


| it is —_— e Grille it: 


0 Act. e 743 
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| 42235 grains; then the weight of one pan- | 
ning will = 422,5 3 that of the whole 
capacity filled with water 422, 5 mʒ that of 
alum of the ſame bulk as a panning 
3 $74.9 = -—? when the lixivium which ou N 
the bottle is = 422, m ＋ 422, 5 2, 


then immediately coneluded that the —.— 5 
tity with, which the water is loaded 3s 


= 422,5 33 but erroneouſly, for recent ex- | 
periments ſhew, that ſalts diffolved 


(% increaſe in bulk; and if this be 


done in the ſameproportion, and Verbalrf . 
crement be ſet down aluminous, 422,5 = + 


452545 = 874.9 = =, will expreſs the true 


quantity diffol ved. And in general if p de- : 


notes the number of pannings found in the 
ſcales, the alum contained in the bottle will 


be 874,9 =, and in the kanne 87,490 f. 


But to return to the common practice: 
the perſons who ſuperintend the works 
contend, that the cold lixivium ought to be 
made no richer than when the ſuperpon 


dium is equal 45 pannings, which, acookting 
to our boner oa 4 ſhews the water to be 


loaded with = of its on weight. They : al- 
ſert, that if the ſup ſuperpondium amounts to.6 
pannings, which is , the cryſtals are de- 


poſited. | Theſe de ee cannot hold 
equally good Sy: the "whole time that 


(+) R. Ei. Phil, Tian. 1770. © 
| the 
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the work is going on, as the temperature of 
the atmoſphere varies much durin g that 
time. We ſhewed before that diſtilled wa- 
ter, in a moderate heat, takes up about . 

of its own weight, which, upon computa- 


tion 21 pannings, therefore — cannot be 


taken up, 1 unleſs in a heat more than mode- 

te. But we muſt obſerve, that in the bi- 
tuminous minerals,” beſides the alum,” there 
is always. vitriol of iron, which is more 
ſoluble; there is alſo ſometimes. vitriolated 
magneſia; and beſides, the more ſubtile 

earthy particles, mixed mechanically durin 8 
the operation, remain *. ſuſpended, unleſs 
the lixivium be filtered. 

The water is generally impregnated by a 
ſufficient quantity of the prepared ore: it 
ſeems probable that more would be ob- 
tained by hot than by cold water; but this 
is denied by thoſe WhO daily attend _ . 
open (e). 

(5) From what bas ack aid it ape 
chat the gradual operation, as it is called, can 
hardly be uſed to advantage in the alum 
p works, as, of all the contents of thè lixi- 


vium, alum is the moſt difficult of ſolution. 


Congelation is here of no uſe; for water 
ſaturated with alum freezes almoſt as readily 
as fimple water: and all other ſalts Þrevent 
congelation more than alum. 


@© M. Malo vidbe that 1 an nerometer; is not 
os; in order to * the concentration. of 
e ley. | 5 | 


a * 


In 
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In rainy weather the lixivium ought to | 
be well covered; but I do not find in any 


manufactory proviſion n for this ac- 
eident. Fi | 


F III. Deco&tion F the Lixivium to 
Cryſtallization. dE pe 


Let us now ſuppoſe the firſt ſpring ati! 
ing beginning: the freſh lixivium, of a 
proper ſtrength, is brought from the pits, 
through canals made-for the purpoſe, to the 
| houſe deſtined for the boiling ; there it is 
put into a leaden boiler ; at the back of this 

laced a receptacle, out of which the loſs 
falta; ined by evaporation is continually ſup- 
— ſo that by this artifice the ſurface of 
the lixivium in the boiler neither riſes nor 
falls, but continues at the ſame height. | 

Some take the floating of a newly laid 
egg as a token of boiling being finiſhed.— 
Ihe ſpecific gravity of ſuch an egg is about 
1,081; but in a few days, eſpecially in 
warm weather, it ſuffers a conſiderable 
change :—but ſuppoſing its ſpecific gravity 
conſtant, yet a conſiderable difference will 
occur,- unleſs the magnitude of the part . 
above the water be aſcertained. 

Others drop a ſmall quantity on a plate, 
and obſerve whether it cryſtallizes on cope 
ing. , ; 

_ Finally, others weigh the TRE Gr in the 
bottle above mentioned, and conſider the 
3 e . 


. 
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= boiling finiſhed, if the increment of weight 
|} be equal to 20 pannings; that is (according 

to our-computation) if the water be loaded 
with — its own weight. Now we ſaw that 


it might fink into the liquor, and ſtand upright ; and aftet 
having once marked upon the ſtem the degree at which it 
ſtands in a ley ſufficiently concentrated, it might be hit 
again with certainty, and the ſlighteſt inſpe&ion would 
be ſufficient. I contrived ſuch an one fix or ſeven years 
ago for a ſugar-reſinery; a proceſs in which the degree 
of boiling is ſtill more important. This was determin 
before by putting a drop of the liquor upon the nail, an 
drawing it out into a filament, to expoſe it more com- 
pletely to the contact of the air; inſomuch that the moiſ- 
ture, ha and agitation of the atmoſphere, beſides other 
accidental circumſtances, concurred to render this ſign 
very equivocal. The conductor of the work aſſured me; 
that this inſtrument had been very uſeful to him; and I 
know that it was afterwards introduced into other re- 
fineries. M. Baume had before 2 e the uſe of it, in 
order to judge of the inſpiſſation of ſyrups (EI. de Phar- 
macie, p. 555). Morveau. e e 


* 


it It could take up above + its own weight 
9 1.) that is, nearly equal to 27 pannings; 
= but the lixivium cannot be ſo much loaded, 
= as it muſt be depurated by ſtanding quiet; 
= before any cryſtals form (7). 1 
I The lixivium, ſufficiently concentrated 
[| by evaporation, flows through channels into 
1 coolers, where, in about an hour, it is freed, 
| = by depoſition, from the groſſer heteroge- 
= - neous particles ; it is then put into eber 
| | e | 3 
TTT 
{| the leys have undergone, than the acrometer. This in- 
þ | 85 ſtrument mould be made of metal, that it might be leſs 
i | liable to be broken; it ſhould have ſufficient ballaſt, that 


5 . OY © TIT 
p 2 . 4 4 5 of + A 

— - 
— — 


—— ACHE 
„ 


N — N 2 , _ 
8 e 
5 + 

——— — 


—— — — —ů — 
CD DT ONT DT OE IR 
; 


r & 
: = 


r 
9 7 * 0 < y TT. 3 
N « £ WIT 0 * 
* 


ſtone 


= 712. N * FS how 


_- 
—B— pens EY * = n * — 
7 r * I" 
= — — rs og >; on — 22 — 1 
N N rn N — * 
N — mg. 4 ws N 
, ̃ P ] d d e . — , 0 * 


or THE PREPARATION DF ALUM. | $67 


one or wooden receptacles. In eight or ten 
days the lixiviam, commonly called ma- 
giltral water, flows into another veſſel, leave 
ing behind a number of cryſtals, generally 
ſmall and impure, which incruft the bot- 
tom and ſides of the Veſſel. Theſe are 


collected, and waſhed from the impurities 


which adhere externally, with cold water: 
the impurities remaining in the Peſarvolr 5 
after waſhing, are kept by themſelves. 

(B) The waſhed e are put inte thi 
*boiler uſed for depuration, and are diffolved 
in a quantity of water ſo ſmall that it 
when boiling, be able to take up all the ſalt, 
and be ſufficiently loaded with it: the lixi- 
vium is then poured out into a great tub, 
which holds the ſame quantity as dhe boiler 
does. After 76 or 18 days tlie hoops of the 
tub are loofed, and the aluminous maſs is 
bound with an iron ring: after 28 days the 
reſiduum of the ſolution is let out through 
a Hole, and collected in a trench; the lu. 
minous maſs, then dried, is xalled * 


— 1 


rated alum, and amounts, at Garphyttan, #0 e 


26 tons. 
() Let us now look to the boner em 
tied for the firſt oryſtallization. This is 
rectly filled two thirds with the ä 
lixivium, which is brought to the boiling 
point; and as ſoon as it arrives at that, the 
empty third is loaded with the erude Iixi- 
vium, with Which alſo the waſte of evapo- 
ration ee ſupplied. T 9 x 
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being finiſhed, a certain quantity of alumi- 
. nous impurities is added, after the ſolution 


of which, by continual agitation, the lixi- 
vium is let out as before. The firſt boiling 


in the ſpring, is performed with the crude 
lixivium alone; the reſt in the way above ; 


| | deſcribed. ; 


As to the time uired for crofllide; 


ag, it may without doubt be ſhortened, 


eſpecially when the ſurface is ſmall with 


reſpect to the mals, as is the caſe in our ma- 


nufactories; for the reſervoirs uſed in the 


firſt cryſtallization are deep and very nar- 


row at the top, and the ſame is the caſe to 
this day in the ſecond cryſtallization. The 
heat of the maſs, therefore, being reduced to 
the erature of the ſurrounding atmo» . 


e depoſition, N very flow, except when the 
weather is exceeding warm, and. beſides 
the doors and windows ſo diſpoſed that a 
current of air continually runs along the 


ſurface. The caſe is quite different in ſmall 


experiments, eſpecially in conical glaſſes, 


| where the ſurface is very large with reſpect. 
to the maſs. In Italy conical reſervoirs are 
uſed, and inden with the greateſt pro- 


i priety. : 


(0) Ini odor; to 1090 the alum more 
pure at the ſecond cryſtallization, in ſome 


; place additions are employed, ſuch as alkalis, 
Jime, or urine; for the experience of many 
10 . has ſhewn, that * lixivium ſome- 
times 


aporation, and of conſequence 


| oy 
OF THE PREPARATION/OF ALUM. 369 


times acquires ſuch a conſiſtence, that it 
both cryſtallizes with difficulty, and produ- 
ces impure cryſtals : pot-aſhes, particularly, 
were uſed to prevent this inconvenience, be- 
cauſe the acid is ſuperabundant. Pot-aſhes 
and lime, either burnt or crude, abſorb the 
acid ; and, if added in proper proportion, di- 
miniſh the quantity of heterogeneous noxi- 
ous matter, by precipitating them: this will 
appear clearly, from conſidering the nature 
of the lixivium ; but urine has no effect, ex- 
ceptin ſo far as it contains volatile alkali. It 
is not to be denied, that new falts-are in this 
caſe mixed; namely, vitriolated vegetable 
alkali, or others, according to the nature of 
the additament; theſe are undoubtedly more 
harmleſs than thoſe which are taken away, 
but yet are not to be fold for alum. . 
(z) The Roman alum has been conſidered 
as the beſt ſort: at Brunſwick ſome time 
ſince they began to manufacture a ſpecies 
of alum, which, if we give credit to report, 
may properly be ſubſtituted for the Roman. 
I have examined this alum chymically, and 
found it mixed with cobalt (1). I have 
no doubt but the ore of cobalt roaſted, is 
mixed with the lixivium; for in that” caſe 
the diſengaged acid attacks the metallic 
 calx, and forms a roſe-coloured ſolution, 
which gives a tinge to the cryſtals. This 
alum, diſſolved in water, yields, upon add- 
ing a fixed alkali, an urinous ſalt; with 


00 I ſee that Erxleben has obſerved this i in his Eſſays. 
Bb — phlogiſti 
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phlogiſticated alkali, diſcovers iron, but 
not cobalt; which laſt is manifeſted by 
the violet colour, on fuſing the precipitated 
baſe with borax :—it 1s diſtinguiſhed from 
the Roman alum. by its cryſtals, which are 
all tinged, acerb, and-leſs acid than the 
Roman. A cryſtal of Roman alum expoſed 
to heat by the blow-pipe, ſoon grows opake, 
ſwells, and foams, but a ſpongy, immovea- 
ble, white maſs ſoon appears; whereas the 
Brunſwick ſwells lefs, hardly foams, but 
melts, and at laſt grows green; beſides, 
from the very beginning, it ſends forth co- 
piouſly an arſenical ſmoke. _ 
Il do not deny that I have ſometimes got 
a green glaſs from the roſe- coloured baſe of 
alum, which would indicate the preſence of 
cobalt, if it always happened; but after 
once finding it, I have tried 100 times again 
to no purpoſe: what this colouring prin- 
ciple is, is ſtill doubtful; but we know for 
certain that the goodneſs of the alum does 
not depend upon it.— I have not yet had an 
opportunity of examining the uſe of Brunſ- 
wick alum in dying (g). | | 
(g) I have already mentioned Mr. Monnet's conjec- 
ture concerning the cauſe of the reddiſh colour of Ro- 
man alum. 7 analyſing the beautiful red ſelenite from 
Montalier in Franche Comte, which is cryſtallized in 
ſhining lamellæ, and from which I have obtained iron in 
its complete ſtate, I am convinced, not only that this 
metal can communicate all the ſhades of this colour, 
baut alſo that it adheres very tenaciouſly to vitriolic earthy 
ſalts; for, after boiling this ſelenite in diſtilled water, and 
| filtering the ſolution, a depoſition, having a flight tinge of 
this Kind, took place as the liquor cooled. Morveau. 


„ | (F) At 
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(r) At Tolfa the lixivium, agitated * 
in a veſſel, is inſpiſſated by boiling for 24 
hours (5) ; this being done, the fire is ex- 
tinguiſhed, the earthy parts are taken away 
by inſtruments provided for the purpoſe, 
and the liquor, after being cleared by ſub- 
fidence, is let out by a cock into à re- 
ceptacle made of oak; there it cryſtalliaes 
for 14 days; it is then let off into ſhallower- 
receptacles, where it depoſits more cryſtals ;' - 
and, finally, is let out in the magiſtral 
trench. In this proceſs no depuration is ef- 
fected by cryſtallizing; and therefore the 
Roman alum contains in 100 Ib. upwards of 
5 Ib. of a roſe- coloured earth: 100 of the 
ore never yields 2 Ib. of alum. 1 
The magiſtral lixivium a ics unctuous, 
and difficultly forms cryſtals; yet, in broad 
and ſhallow veſſels, it yields genuine alum, 
although a flow ſpontaneous enn is 
neceflary. FR: 
At Puteoli the lixivium digeſted by the ſolar t 
heat forms at length on the e. cryſtals, 
which, being collected in a conical ſtone re- 
ceptacle, are again diſſolved in warm water; 
and there, the evaporation going on by the 
natural heat, more pure cryſtals are form- 
ed: in this caſe the ore yields more than 
40 Ib. of alum in 100, but pie W 
with iron. 


(%) Travellers do not agree concerning the wetal of 
which. the bojler is made. Angerſten ſays that the bottom 
is of copper and the *. of ſtone, Ferber mentions eops 


per only, F ougeroux ſays the 2 of lead, Mazeas,/ 
ak the Þoiler i is of LY | 0 
B b 2 8 Ix. In 
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S 1x; 
hs order to diſcover the enen of 
the ſeveral -lixivia more accurately, I be- 
| by. examining the three principal; 
theſe are, that which is made of the roaſted 
ore, ſaturated with ſalt in the cold, and 
which is called the crude lixivium ; that 
lixivium which remains after the - ſecond 
cryſtallization of the alum; and, finally, the 
laſt lixivium, which is commonly called ma- 
giſtral. Theſe lixivia muſt neceſſarily differ 
more or leſs in different places, according 
to the nature of the ore employed, and the 
varieties of the operation: and even ſup- 
poſing the ore to be the ſame, and equally 
roaſted, yet the firſt is the richer, from the 
greater heat of the atmoſphere; the ſecond, 
through the whole year ſuffers the ſmalleſt 
variation; and the laſt the greateſt, as be- 
ing, from the beginning of ſpring till late 
in autumn, continually loaded with foreign 
matters; therefore, although a great variety 
neceſſarily occurs, yet it will be uſeful to 
conſider a ſet of experiments which were 
made upon lixivia got at Garphyttan in the 
month of September 1770s and carried well 
corked to Upſal. 

(A) The ſpecific gravity 4 the crude 
 lixivium in a moderate heat; was to that f 
_ diſtilled water as 245 to 215: this ſpecific 
_ gravity indicates nnings. 

Zr Ar bottom 3 — 3 was collected 
a yellowiſh powder; the lixivium was yel- 
Wy a little * had an aluminous 

2 | 5 | taſte, 
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taſte, but ſome what auſtere and earthy. Pa- 5 1 
per tinged with turnſole grew red when 


wetted with this lixivium; but the deep blue 
paper uſed for ſugar was not changed. 

Phblogiſticated alkali immediately preci- 
pitated a Pruſſian blue, in the proportion of 


930 grains to the kanne: this indicates 


nearly 809 grains of vitriol. 


Fixed alkali, dropped in by degrees, pre- 


cipitated firſt a ferruginous yellowiſh po- - 
der, then a white one; but that which falls 
on the addition of a few of the firſt drops, 


is by degrees again diſſolved; hence we 
may judge of the ſuperabundance of acid 


| how great that ſuperabundance is, we mall 


* ** 


ſee in the ſequel: the acid of aher oo 


ſioned no change. 


In this lixivium there are preſent vi- 
triol, alum, and vitriolated magneſia; ſalts 
which are not ſeparable from one another, 
but with great difficulty. I firſt tried to 


effect this ſeparation by ſpontaneous eva- 
poration; when this can be done, diſtinct 
cryſtals generally appear (a very long time 
is indeed requiſite) ; and, in the mean time, 
the atoms which float in the atmoſphere mix 


with the liquor; but to avoid theſe incon- 


veniences, I uſe broad veſſels which expoſe 
a large ſurface to the air; and as evapora- 


tion proceeds, ceteris paribus, | in proportion 


to the ſurface, the delay is much diminiſh- 
ed. In order to exclude duſt, a very thin 
lk; or'a large glaſs bell, may be put over 


Bb; | | the 
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the liquor: by this method I obtained from 
a kanne of the lixivium 1,933 grains of 
eryſtallized alum, and of a ſhapeleſs acid 
ſaline maſs, 5, 790 grains; theſe were dried 
upon bibulous paper ; — even the cryſtals 
themſelves, upon the addition of phlogiſ- 
ticated alkali, yielded Pruſſian blue; I 
therefore tried another method of ſeparating 
the ſalts, and that with better ſucceſs :— - 
I firſt precipitated the iron with phlo- 
giſticated alkali, then the earthy part with 
fixed alkali, in order to take up the ſuper- 
abundant acid; J again diſſolved this earth, 
when waſhed, in vitriolic acid, the gypſum 
remained at the bottom; I weighed the li- 
4 quor, filtered, cryſtallized, and dried; I to- 
tally deſtroyed the aluminous part of the ſalt 
remaining, by chalk; and, finally, filtered 
and cryſtallized the liquor which remained; 
re produced nothing but vitriolated mag- 
neſia. ee ie 51 
J determined the quantity of ſuperabun- 
dant acid in the following manner: I added 
ſmall pieces of cryſtallized ſal ſodæ, theſe 
ſoon grew red from the precipitated iron, 
but were ſoon diſſolved; I continued to add 
the alkali, until ſome remained undiflolved ; 
at the ſame time I faturated a known weight 
of that vitriolic acid, commonly called oil 
of vitriol, with the ſame alkali, and hence 
learned to compare the ſuperabundance with 
the: quantity of this vit 
I "Theſe experiments ſhewed that there were, 


In 


o » 


/ 


. 


<4 
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in each kanne of the crude lixivium, 15 


grains of gypſum, 3,889 of vitriolated mag- 


neſia, 2,933 of alum, 809 of martial vitriol, - 
rk diſengaged acid as was equal to 


and ſo 


7a grains of common oil of vitriol. 


The vitriol of iron which appears here is 5 


of a peculiar nature, for the lixivium does not 


depoſit an ochre on boiling, or on ſpontane- 


— 
1 


Wu 


A 


ous evaporation to dryneſs, but holds its co- 


lour perfect; yet that it contains iron ve! 


much dephlogiſticated, is eaſily gathered 
from the ferruginous- colour of the martial 
_ precipitate, occaſioned by a fixed alkali :. the 


caſe is very different with a ſolution of com- 
mon vitriol. | | 8 


\ 


F rom the preceding paragraph, it 6 


dently appears, that there is preſent in the 
lixivia a greater quantity of acid than is ne- 


ceſſary for the formation of alum. The queſ- 8 


tion is, whether this impedes the cryſtal- 
lization, or promotes it? Many, among 
whom is the celebrated Margraaf, aſſert the 
former; but an experiment publiſhed in 
1744, by Mr. Baron, ſuggeſted the latter 


opinion to ſome.— The experiment is this: 


concentrated vitriolic acid, added in large 
quantity to a ſolution of alum, precipitates 


the alum, by ſeizing the water; which be- 


SD 4 : ſtars. 


Fg 


ing quickly cryſtallized in this intenſely acid 
ſolution, frequently exhibits cryſtalline ſpi- 
culæ, or ncedles diverging from a point, like 
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ſtars. This, in the ſame circumſtances,, 
happens to many falts : — highly concen- 
trated vitriolic acid is able to take away from 
alum not only the water of ſolution, but the 
water of cryſtallization. Let a tranſparent 
piece of alum bè put into ſuch an acid, and 
in a few minutes it will be found to grow 
white and opaque: thus we have what may 
be called alum calcined by the humid way; 
and this phænomenon is a teſt of the perfect 
concentration of vitriolic acid. 
But in the preſent caſe there is no queſtion 
of ſo great a quantity of acid as is able to 
take away from the alt its diſſolving water; 
the moſt highly concentrated vitriolic acid 
ſeems to be ſaturated with about double its 
weight of water (at leaſt it attracts no more 
from the atmoſphere) : but we are now en- 
quiring concerning a quantity which has 
united to it far more than twice its weight of 
water, which therefore muſt adhere but 
looſely, as being ſuperabundant. 
Every day's experience ſhews that vitrio- 
lated vegetable alkali and gypſum are more 
copiouſly diſſolved, if the water be ſharpened 
by a ſmall portion of vitriolic acid; nay, the 
_ nitrous acid has the fame effect; and in ge- 
ral this holds good of all falts hithertoknown, 
excepting only tartarized tartar, and thoſe : 
which agree with it in qualities; for this ſalt, 
when the proportion of acid is encreaſed, 
degenerates into tartar which is far more 
difficult of folution. It would be ſcarce 
„ e worth 
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worth while to demonſtrate that alum 


with the other ſalts in this reſpect, were it 
not that it has been called in queſtion. 


— What follows, will, I hope, elucidate that 


matter ſufficiently (i). | 
(A) I choſe 12 glaſſes of a — a 
as nearly ſimilar and equal as poſſible; to the 
firſt, I did not add any vitriolic acid; in the 
ſecond I put 4 drops; in the third 6; and 
ſo on, as the following table ſhews ; where 
the column marked number of glaſſes, ſhews 
the number of drops put into each—(100 
drops weigh about 113 grains); this being 


done, an equal meaſure of a ſolution of alum 


filtered, was put into each glaſs: — I em 
ployed Roman alum, and therefore filtering 
was neceſſary, to ſeparate the earthy part. 
The glaſſes were ſet in a place where the ther- 
mometer ſtood during the whole experiment 
(which laſted 25 days) between 6* and 10% 
after the 1ſt, ad, 6th, and 25th days, what- 
ever was found cryſtallized was taken off 
with a filver ſpoon, and dried for 10 hours, 
upon a bibulous paper folded, and was then 
weighed. In order to avoid fractions, I ex- 
preſs the weights in docimaſtic pounds, 499 
of which are equal to 21 5 grains. 


Sd. (i) See the Stockholm Tranſactions, in hich Ii 
re theſe experiments. . 
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Number After 1ſt After 2d After 6th | After Sum 


of glaſſes. day, day. day. agthday, ;_ - tetal. 


0095.00 ale e 38 32 26h 
4 39 142 63. = 2 75 
6 38 1 Db enn 
Bil ee 7 a> the 
100 HT Ig 6 


16 = 61+ 
17 D 61 
20 52D: 162 7920 22 571 
un any 
oO EL 20 357 
3 5 184 | 23 = 57 
4 12 a nncgf. 
100 16 25 „ 24 -= 652 


(3) I repeated the experiment, only mak - 
ing uſe of five glaſſes; into each I put one 
half the meaſure of filtered ſolution of alum, 
and the number of drops of the acid indi- 
cated in the firſt column beneath: 100 
drops, now weighed about 92 grains. The 


experiment took up 23 days; at the end of 


which time all the moiſture in the firſt glaſs 
had evaporated. —The pere Was be- 


Num- 2 ie 
ber of After 


glaſſes iſt day. J days. 5 be | Total. 


0 199 Zogrs. 44 lb. 0 Ib. zz lb. 
25 190 21 52 | 
50 172 29, 53 66 320 
75. 3 %% 3 
100 163 26 350 58 2297 
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Hence it eaſily appears that the ſmall- 
eſt addition of acid impedes the cryſtal 
lization: a compariſon of the zd, 4th, and 

5th column, will indeed ſhew many irregu- 
larities, which may be exhibited by a curve, 
by erecting, perpendicular to the axis, ordi- 
nates proportioned to the number in each 
column, and by taking the abſciſſæ pro- 
portional to the numbers in the firſt column. 
Theſe irregularities can hardly depend en- 
tirely on the inequality of the cups; but 
undoubtedly they depend, at leaſt in part, 
upon the different relative proportions of the 
alum, water, and acid; beſides, a perfect 


 _ equality cannot be preſerved 1 in a number of 


drops: but this does not affect the general 
concluſion; 3 for if by accident, _— the 
difference is ſmall, 4 ſhould =6 in weight, | 
this will not happen where the difference is 
greater, without remarkable negligence; 

- Beſides, I took as much care as poſſible 
that the ſolution poured into the laſt glaſs 
ſhould be as warm as that in the firſt, If 
any variation happened here, it muſt have 
ariſen from the latter glaſſes being richer 
than the former, on account of the contrac- 
tion of bulk by cooling. . 

That the evaporation ſhould proceed 8. | 
ſably during the whole time of the proceſs, 
the broad ſurfaces give reaſon to expect, and 
all the phænomena ee that it 
was ſo. It is otherwiſe in the maniac 


ries * vill, e). x ) To 
| c) To 
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(o) To avoid the exception ariſing from 
the inequality of the drops, I made the ex- 
periment in the following manner: — ! diſ- 
ſolved 215 grains of pure alum in diſtilled 
water, in a ſmall cucurbit, and evaporated 
over the fire until the ſurface of the liquor 
correſponded with two oppoſite marks on 
the narrow neck, which, according to for- 
mer experiments, indie ted that the warm 
ſolution was fit for cryſtallization; I there- 
fore poured it out into a glaſs: in the ſame. 
cucurbit, after waſhing it, I again diſſolved 
and evaporated 215 grains, with the addition 
of 24 grains and an half of concentrated vi- 
triolic acid; this ſolution was poured out 
into a glaſs ſimilar and equal to the former. 
I repeated the experiment a third time, with 
no other alteration than the addition of 5 
grains of vitriolic acid. The glafſes were 
then all ſet cloſe together, in a place the 
temperature of which was 10*. After 56 
hours I collected the cryſtals, and left them 
_ untouched for 12 hours, upon bibulous pa- 
. per many times doubled; at the expiration 

of that time I found the weight of cryſtals 
obtained from the firſt cup to be 1554, 

from the ſecond 130; and from the third 

only 1004. _ e 
(o) The laſt objection is, that the vitrio- 
lic acid attracts water very ſtrongly, and 
therefore no other way impedes cryſtalliza- 
tion than by taking away the water neceſſary 
for the ſolution. The queſtion is not at 
= Y . preſent 
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preſent. in what manner the vitriolic acid 
acts; and therefore, without giving up my 
theſis, I might allow this conjecture to be 
right; but I took that een of ex- 
amining into its truth: for this purpoſe ! 
provided two equal and ſimilar bottles, A 
and B; into each I put eight ounces of dif- 
tilled water, and into 8 only I put 50 f grains 
of vitriolic acid; I afterwards added to each 
ual portions. of powdered alum, and im- 
mediately cloſed them both well. As long 
as none remained undiſſolved I continued to 
add more alum, and did not ceaſe, until a 
portion remained for ſome days, which the 
liquor was incapable of diſſolving. Equal 
portions of the ſalt were always more 
quickly diſſolved in B than in a. The wa» 
ter in A diſſolved only 3394; that in B 373 ; 
and 801 more upon the further addition of 
1345 of vitriolic acid. | 
Since then the ſolution is as it were in 
the inverſe ratio of cryſtallization; and as no 
difference in evaporation could take place, 
the bottles being nearly full, placed near 
one another, and well ſtopped ; I conclude 
that the acid of itſelf encreaſes the ſolubili- - 
ty, or, which is the ſame Wins n the 
| e 


. 


After wake ſhewn, by many experiments, : 
that the cryſtallization is impeded by the 
NR acid, the queſtion now 1s 
concerning 
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concerning the moſt commodious method 
of detaching that ſuperfluity. _ bo 
(A) Alkaline ſubſtances, ſaline or earthy, 
are no doubt capable of ' ſuppreſſing it, but 
theſe ſuperadd a falt of another kind. It 
ſometimes happens, that alum does not 
yield firm cryſtals, a fact firſt obſerved by 
M. Margraaf, who alſo ſheved, that this 
inconvenience aroſe from a ſmall quantity of 
vegetable alkali. ' I know that, without any 
addition, complete cryſtals may be obtain- 
ed; but for the moſt part, unleſs the evapo- 
ration be carried on extremely flow, the 
t portion which remains after the depo- 
ſition of a few perfect cryſtals is nothing 
but a ſaline magma. It is remarkable that 
this impediment to cryſtallization is equally 
well removed by volatile alkali, but not 
mineral alkali, or by lime (and this points 
out the reſemblance between vegetable and 
volatile alkali, as alſo between mineral al- 
kali and lime, a reſemblance which we ſhall 
ſee elſewhere (4): not only the common, but 
even the Roman alum, when precipitated 
| by a volatile alkali, yields a liquor which 
not only contains an ammoniacal faſt, but 
frequently a vitriolated vegetable alkali ; I 
which latter may be had alone, the foimer 
being ſeparated by ſublimation. The pre- 
ſence of this alkali is owing either to the 
clay itfelf being adulterated with the reſi- 
duum of putrified vegetables, or from aſhes, 


5 | (4) Diſſertation on Platina, vol. Ji. 


either 
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either added on purpoſe, or accidentallß 
mixed, during the calcination and roaſting. 
In the mean time, it is certain that alum 
and vitriolated vegetable alkali eaſily unite, 
and thus a triple ſalt is formed: the alum, 
deprived of this addition, is unfit for making 
the pyrophyrus, which may be eaſily tried; 
for the aluminous magma which refuſes to 
cryſtallize diſtinctly, yields, when treated 
in the uſual way, not a particle of pyrophy= 
rus ; whereas it yields an excellent one, upon 
the addition (/) of a ſmall quantity of vege- 
table alkali (). FOOT ee COP Dp. SHONEY 
Theſe circumſtances ſuggeſt a ſuſpicion, 
that vegetable alkali is neceſſary for the per- 
fection of alum ; and that therefore all per- 
fe alum ſhould be confidered as a triple 
falt ; but this conjecture is not well founded, 
as the ſame perfection may be obtained by tie 
volatile alkali, and a ſpontaneous evapora- 
tion. However, I do not ſuppoſe the ad- 
dition of vegetable alkali improper, provid- 
ed it be pure; for if impure it is more 
noxious than uſeful. The whole of the 
(1) Vid. Scheele on Fire. 5 5 $74 
(n) It is difficult to imagine how this alkali contributes 
to the production of pyrophorus, more eſpecially ſince M. 
Prouſt has ſhewn, that it may be obtained without alumy 
and even without vitriolic acid; that the reſiduum of ſac- -. 
charum faturni, after diſtillation, . cryſtals of verdigreaſe, _ 
and ſeveral other metallic ſalts, are true pyrophort ; in a 
word, that almoſt every ſubſtance which leaves, after its 
decompoſition, a coally matter, ſimply divided by an earth, 
or a metallic calx, has the ſame property (Journ. Phyſ. 
1778, Suppl. p. 432). Morveau, See Prieſtty, vol. in, - 


and I's Appendix, 
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ſuperabundant acid, however, muſt by no 
means be ſaturated with alkali, as the alum 
would in that caſe be too much mixed with 
a foreign ſalt, and the operation be rendered 
expenſive, without gaining any advantage.— 

-, Urine ought to be avoided, partly on ac- 
count of the heterogeneous matters which 
it contains, partly on account of the vola- 
tile alkali, which communicates to alum 
properties that render it unfit for the pur- 
poles of dying. 

(3) But as a pure clay 9 the 
baſis of alum, the ſuperabundant acid can- 
not by any other means be more convenient- 

ly repreſſed than by this earth; which, at the 

ſame time that it prevents the noxious 
ſuperabundance, increaſes the quantity of 
alum. I am very much ſurprized that ſo 
excellent and obvious a remedy has never 
been propoſed by any n at leaſt ſo far 

as I know. 

In order to aſcertain what was to be ex- 
pected from this, I inſtituted ſeveral expe- 
riments, by which the truth of the above 
aſſertion was ſufficiently evinced. It will be 
ſufficient to relate two :—I employed a ma- 
Ziſtral lixivium, in which the-exceſs of acid 

| w_ nearly in quantity as deſcribed (F 1x. 

; to a kanne of this I added two 4 0 

of pure clay, reduced to a fine powder, and 
moiſtened with -a few drops of water: I 
then applied the heat of ebullition, which I 

| continued for ten minutes ; when all vip 
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cold I ſeparated the clay that remained, and 
upon waſhing and drying I found that 254 
grains were diſſolved; which indicates an 
increaſe of alum of 141 grains (§ III. B). At 
another time I employed gentle boiling for 
half an hour, by which 75 grains were taken 
up, ſo that 416 grains of alum were pro? 
duced ; hence a fingle boiler would e 
1,400 ounces. 

I entertain. no doubt, therefore, but that 
the addition of clay is extremely. uſeful ; 
and this ſhould be done at the very firſt, 
when the lixivium is put into the boiler ; 
a clay free from lime is neceſſary, as this laſt 
would produce gypſum; it muſt alſo be 
free from any thing vitriolic. In general 
the quantity is to be regulated by the quan- 
tity of ſuperabundant acid; and we muſt 
conſider that the earth of alum frequently 
conſtitutes only one fourth of argillaceous 
earth. A few trials will, in the e 1 
be [uRozent to direct us. 


\ 


r 


Many circumſtances relating to. the me- 
thod of obtaining alum pure have been 
mentioned in the foregoing ſection, where 
we treated of repreſſing the ſuperabundant 
acid. | 

Alum, as it is 8 made, although | 
. depurated- by a ſecond cryſtallization, yet 
is almoſt always found contaminated with 

Cc ' dephlogiſ- 


—— 
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dephlogiſticated vitriol; hence it grows 
yellow by age, and when diſſolved in wa- 

ter depoſits ochre. This, in many of the 

arts, is equally uſeful with pure alum; it is 

even ſo in dying, when dark colours only 

are wanted, which frequently require green 
vitriol: but when the more lively colours 

are ſought, every thing martial muſt be 
avoided, as it always obſcures them more 

or leſs. In ſuch caſes: the Roman al um is 
employed: it is therefore required to diſ- 
cover a method by which the common alum 
may be ſo depurated as to equal the Roman 

in goodneſs. The common ore, indeed, al- 
ways contains more or leſs martial, which 

even actually enters the lixivium; not- 
withſtanding this, however, we muſt not 
deſpair (). Witt pop? $9 0 

() Alum, made without the addition of 
the magiſtral lixivium, both as to purity 
® and efficacy, rivals the Roman alum, and 
often excels it. The crude lixivium, in- 

deed, contains vitriol, but in ſuch quantit 
that it is entirely ſeparated by the ſecond 
cryſtallization : for the alum made in this 
way does not ſhew the ſmalleſt ſign of iron, 
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(i) The preference given by dyers to Roman alum. 
does not appear to me a ſufficient reaſon for concluding 
that it is not coloured by iron. It is certain, that the red 
ſelenite above mentioned does not any more ſhew ſigns of 
martial earth, in conſequence of the addition of tincture 
of galls, and Pruſſian alkali, although it contains iron 
enough to be reduced,” Morveau. Fe 
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either with tincture of galls or phlogiſticat- 
ed alkali; beſides, by the ſecond cryſtal- 
lization all the earthy parts are ana | 
which earthy parts always adhere to the Ro- 
man. By my advice, this method was pur- 
ſued in two of our manufactories, and an 
alum prepared ſuperior to the Roman. 

The reaſon is plain, for the noxious he- 
terogeneous matters at - firſt remain in the 
magiſtral lixivium; now, as two thirds of 
this continually enter the following decoe- 
tions, theſe matters are continually accu- 
mulating, inſomuch that the alum being 
in the firſt cryſtallization overwhelmed with 
theſe, can be but imperfectly freed in the 
ſecond ; nay, a third or a fourth are ſome- 
times neceflary, to form-as good alum as is 
had without the addition of the magiſtral 
lixivium by means of two. How abſurd 
this continual addition of the magiſtral Iixi- 
vium is, will ſufficiently appear from its 
nature, and will be demonſtrated more at 
large in the following paragraph. 

(3) If the lixivium abounds with FR 
phlogiſticated vitriol, (which is eaſily diſeo- 
vered by the red colour, and the continual 
depoſition of ochre) this is deſtroyed by 
the addition of clay: and let not this be 
thought contradictory to the general laws 
of attraction. It is indeed true that iron, 
put into a ſolution of alum, is diſſolved, and 
precipitates the earthy baſe of the alum; 
as alſo that, when vitriol and alum are 

n both 
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both in the ſame ſolution, if an alkali be 
added gradually, and without agitation, the _ 
white argillaceous earth will be firſt preci?- 
pitated, and afterwards the greeniſn martial 
earth. But this is only true of iron in a 
metallic ſtate, or but little dephlogiſticat- 
ed; for if the inflammable-principle be any 
further diminithed, the efficacy of attrac- 
tion is thereby ſo much weakened, that the 


| iron, being now calcined, will yield the vi- 
4 triolic acid to pure clay. The truth of this 
'4 aſſertion” may be proved many different 
1 ways: thus, let a portion of alum be diſ- 
4 ſolved in a lixivium of highly dephlogiſti- 
+ cated vitriol ; let an alkali be then added, 
1 and ochre will be precipitated firſt, and 
1 e not until after it clay; beſides, if clay be 
1 added to ſuch a lixivium, and boiled, 
1 alum is formed; and, provided there be a 
1 ſufficient quantity of clay, the whole of the 
14 vitriolic ſalt will be deſtroyed. | 
(23 + Thoſe who are fond of wonderful tranſ- 
4 mutations, and accordingly ſee them in 
1:8 every thing, will in this | inſtance rather 
— 1 ſay, that the martial is commuted into an 
9 argillaceous earth: they add, to finiſh the 
1 demonſtration, that the ſalt elixated from 
oo: colcothar of vitriol-not only (like alum) re- 
19 fuſes to cryſtallize without the addition of a 
10 little vegetable alkali, but alſo yields tranſ- 
| parent cryſtals, which en nene in the | 
19 een of their taſte. - 
1 ] Mi | 18 : a 2 | "Theſe 
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Theſe phenomena | are true, but the-con- 
Uhifion” deduced from them is erroneous. 
The more frequently vitriol of Mars is diſ- 
ſolved, and again cryſtallized, the more it is 
deprived of its green colour, and at length 
it totally loſes it; hence the watery colour 
of the ſalt obtained from colcothar : the taſte 
is aſtringent, like that of vitriol, but with 

ſome ſmall difference, the metallic baſe be- 
ing here deprived- very much of its phlo- 
giſton : beſides, that the falt got from col- 
cothar moſt commonly does not contain a 
particle of alum, there is no doubt; for every 
common vitriol owes its origin to pyrites, - 
which 'is rarely without ſome clay ; there- 
fore we have no occaſion for a metamorpho- 
fis to account for the production of alum : 
but that vitriol, which is formed of iron and 
pure vitriolic acid, never ſhews the ſmalleſt 
veſtige of alum ; and the colcothar falt ob- 
tained from ſuch vitriol, upon the addition 
of a fixed alkali, depoſits nothing but an 
ochre ; but with a phlogiſticated alkali 
the whole baſe is converted into a Pruſſian 
blue. 
From all this it evidently follows; that 
an aluminous lixivium, which is only con- 
taminated by dephlogiſticated vitriol, may 
be at once enriched and depurated, by the 
addition of pure clay free from vitriolic 5 
matters. 

(c) A lixivium containing perfect vitriol ä 
cannot be freed from it to any purpoſe, 

| S EF, either 
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either by clay or alkali ; for the former ef- 
fects no decompoſition, unleſs in ſo far as 
the vitriol is dephlogiſticated by long boil- 
ing: the latter, although it can FT all 
the vitriol, yet it cannot effect this, ſo long 
as any alum remains, e Yighgs its wid 
more readily, 


§ XIII. 


In applying the magiſtral lixivium to 
uſe, we muſt take notice of many varieties, 
the chief of which depend upon the ad- 
mixture of a vitriolic falt, as this renders 
the alum unfit for certain purpoſes ; and, 
if the quantity be large, renders it un- 
apt to cryſtallize. However, we muſt alſo 
take into the account vitriolated magneſia, 
which not unfrequently is found mixed 

with it. 
(a) A magiſtral lixivium containing alum 
alone, is ſcarcely found any where, except 
t Tolfa. Mr. Fougeroux de Bondaroi ob- 
ſeryes, that this, expoſed very much to the 
air in broad ſhallow veſſels, by degrees, 
though flowly, yields genuine alum, in 
the ſame way as clay artif.cially combined 
with vitriolic acid, which, though in the 
uſual way it only affords incoherent cryl- 
tals, affords very complete ones by a. flow 
ſpontaneous exſiccation. I have not Ti 

t 


heen able to diſcover the reaſon of 


NE NOReneD ; ut in the ae pages 
ö I have 
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I have mentioned, that this diſpoſition to 
_ cryſtallize may be induced by the addition 
of a little vegetable or volatile alkali, but 
not by che mineral alkali, or lime (xi. 
A | 
* n the ent lixivia chere Ginetimes 
occurs a ſpecies of fat, as is judged not ſo 
much from its viſcid appearance (which 
may be occaſioned by the quantity of the 
matters diflolved) but from its nature and 
properties; for a ſaturated ſolution of alum, 
in the ſame manner as other ſalts, if kept 
long, or boiled in a glaſs veſſel, communi= 
cates to the glaſs the property of repelling 
water, as if it had been ſmeared with oil, 
and wiped with a cloth. 80 long, chere gy 
fore, as we know no other bodies but oils 
which communicate this property, we muſt 
conclude, that ſomething at leaſt analogous 
to oil is in the lixivium. 5 

(B) The lixivium containing perfect vi- 
triol, ſo long as it is rich in alum, may be 
employed, as it uſually is, but only for the 
preparation of common alum; whereas, if 
the yitriolic ſalt abounds, it ey either be 
cryſtallized into a vitriol, or elſe be ſo de- 
ſtroyed as to produce alum, which may be 
done in the following way: — let the 
lixivium be reduced to a tenzcious maſs 
with clay, and formed inta cakes, and theſe 
be expoſed in an houſe to the open air; 
by theſe means the phlogiſton, which 1s 
e attracted by pure air, is by de- 
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grees ſeparated from the iron, while the 
acid, by its ſtronger attraction, takes up the 
clay: the calcination is accelerated by fire, 
but it muſt be cautiouſly employed, leſt 
the acid ſhould be expelled : the lixivium 
is thus treated to much more advantage than 


by continued boiling, particularly when it 


contains but little alum (4), as is the caſe in 
our manufactories about the end of the ſum- 
mer, as the noxious foreign matters are en- 
creaſed on every boili ng 
(e) The lixivium, containing dephlo- 
giſticated vitriol, may be adyantageouſly 
treated, by adding clay during the boiling : 
the reaſon has been already explained (S x. 
B), ſo that we need not dwell upon it here. 
(D) The lixivium, containing perfect 
vitriol, and vitriolated magneſia, is the 
moſt common in our manufactories; this 
may be employed in the ordinary way for 
the preparation of common al um, in the be- 
ginning of ſummer, and ſo long as the he- 
terogeneous matters have not accumulated 


too much; but when that takes place, it is 


proper to ſeparate the vitriolated magneſia; 
for this purpoſe it is neceſſary to decompoſe 
the vitriol, and alſo the alum, for they 
cannot be ſeparated by cryſtallization (S 1x); 
this is beſt done by a calcareous powder, 
which muſt be unburnt, as, if burnt, it would 
alſo decompoſe the vitriolated magneſia: 


(#) Vid. Monnet fur I' Alunation. 
9 e 
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this powder is to be added by degrees, leſt the 
efferveſcence ſhould occaſion the mals to ſwell . 
over the ſides of the veſſel : a juſt propor- 
tion removes the ſalts, by the aſſiſtance of 
agitation and heat; phlogiſticated alkali 
will readily ſhew whether there is any thing 
martial remaining. In the place of the de- 
' compoſed falts there remains gypſum, but 


only a very ſmall portion of it remains in 


the lixivium ; for, on account of the defi- 
ciency of mecfirum, the greateſt part falls' 
to. the bottom along with the 'ochre and 
clay. As ſoon as the liquor has ſubſided and 
grown clear, it muſt be carefully decanted 
into another veſſel, and evaporated until a 

drop let fall upon a cold ſubſtance ſhews 
cryſtals in a few minutes; it is then to be 
removed from the fire, and, on cooling, it 
produces vitriolated magnefia. 

If in our manufactories all the magiſtral 
lixivium which is unfit for making alum 
was treated in this manner, we ſhould un- 
doubtedly obtain as much Epſom falt as is 
conſumed in all Sweden: this falt is now 

Frs whereas, if at the ſame time this 
and other means were uſed, we might be 
able to export to all Euro | 
It is evident that this 1 may alſo, 
by the methods above deſcribed, be em 
ployed for the artificial ee of the 
matrix of alum. 
(E) The magiſtral lixivium has always” 2 
| ſuperabundance of acid : we found in one 


1 15 . kanne 


r 
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kanne nearly five ounces ; ſo that in a ſingle 
' boiler there are nearly 2 50 Ib.: but vitrio}, 
when well dephlogiſticated, retains its acid 
ſo looſely, that it may eaſily be ſeparated by 
Hire. I do not doubt, therefore, but that 
ſuch a lixivium, if its ſurface be firſt en- 
creaſed by pouring over an heap of ſticks, 
and afterwards. collected, might be advan- 
tageouſly ſubjected to diſtillation. 

(7) Finally, the ochre which ſeparates 
either ſpontaneouſly or upon the addition of 
an alkali, may be made, by various methods 
of preparing it, to afford various pigments'; 
—it is ank hore to throw this out as a 


hint. 
> ho $ xliv. 

From what has been faid, I believe it will 
plainly appear, that if the operations were 
conducted with {kill and prudence in our 
manufactories, we ſhould have, at the or- 
dinary expence, alum better in quality, and 
a larger quantity. I flatter myſelf, that in 
_ foregoing ſections I have pointed out, the 
means of obtaining this end, As to the 
forms of furnaces, and other contrivances 
for more commodiouſly conducting the ope- 
rations, I paſs them over, as belonging ra- 


ther to mechanics than chymiſtry, although. 


theſe two frequently lend one another mu- 
aſſiſtance. 


* 


DISS E R- 


* 
FY > Pig Fx | — . 7 
ö F # * 


1 F , # : - : 1 ; ” 3% * 5 L ' : 144 . 7 
: 5 ; © / 

. A « 

. * } - mY * ® ” 

” » i " 2 1 * ” 

: - 1 5 £% a 2 do CF £2 * 

* : ST. $4.35 

: a 1 | | | | X 
' d = - . . < * 1 * 5 ? *. * 

be 4 * y 4 Bis an , — — 4 * . of 4 by hy 1 

= * f - 7 

\ f £ Ih 
* ” Po R 4 ” o „ i 


N 
. BELLY 


: l 
. + 
O : 
; 
3 n 
* * - 


— 


ANTDOxTIATED TARTAR: 


Pays 


* 9 
1 4 — 
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$ 1. Medicines ſhould be preſcribed in fcb a 
May, that each ſhall always poſſeſs te 
ſame Virtues. | 0 E Fea { | „ 


I. preſcribing medicines, or in com- 
J poſing diſpenſatories, nothing is more 
neceſſary than that both the materials and 
method of preparation be ſo choſen as to 
be exactly alike in all caſes and fituatzons : 
for if the officinal | preparations be not di- 
rected to be made in ſuch a manner that 
they can never, under the ſame name, poſ- 
ſeſs different virtues and properties; or if 
the proceſs be ſo ordered, that, notwith- 
ſtanding all poſſible care in the . 
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of it, it cannot to a certainty be performed 
in the ſame way; it plainly appears, that 


medicines, of very different qualities may be 
produced by the ſame formula, and that not 


only in different ſhops, but in one and the 


fame. The danger hence ariſing is indeed 
but ſmall, when the leſs powerful prepara- 
tions only are ſubject to this inconvenience ; 


but from what follows it will appear, that 


this is often the caſe with thoſe n are 
poſſeſſed of conſiderable acti vit. 

For example, let us ſuppoſe an emetic 
or a purgative made by the ſame formula, 
and, nevertheleſs, that the medicine does 
not always produce the effect deſired, that 
it at one time has little or no effect, at 
another acts moſt violently; in this caſe, 
beyond doubt, the life of the patient is 
endangered, the credit of the phyſician 
injured, and preparations which, if -rightly 
adjuſted, would be of the moſt material ad- 
vantage, fall gradually into ind and 


at length into total diſuſe. 


All theſe inconveniences are found to 
take place in many officinal preparations, 
particularly thoſe of metals, many of which, 
though known by the ſame name, are in de- 


e e nen unlike.” 242 


- 


oy. I. Antimonial Emetics. 


b wn: this moſt remote times antini 


this 
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this property they exert only when diſſolved, 
but in general they can undergo ſolution 
within the body as well as without; for, 
in the primæ viæ, there are ſometimes hu- 
mours endowed with the property of diſ- 
ſolving this ſemi- metal, and on this ac- 
count, antimonials were formerly given in 
the form of powder. But as it is plainly 
impoſſible for us to determine a priori, 
either the quantity or quality of this men- 
ſtruum, it follows, that from variation in 
it, either of quantity or quality, the doſe 
muſt be uncertain, and the effect extremely 
dubious. Examples are to be met with, of 
ſome perſons who could ſwallow conſiderable 
quantities of the regulus, without any incon- 
venience, which would be highly dangerous 
to perſons who are ſubject to acidity. At 
preſent, the mercurius vitæ, the hepar anti- 
monii, and pulverized glaſs of antimony, are 
much in uſe, becauſe theſe ſubſtances con- 
tain the 'regulus, reduced by ſolution 'to a 
ſaline nature ; they therefore may be given. 
with much more fafety, and, being always 

the ſame, act more powerfully and certainly. 
Tartar has been almoſt always in uſe, as a 
ſolvent for this metal, and the ſalt ariſin 

from this compoſition has been called tartar 
emetic (), from its operation; and ſtibiated 


(*) Mynſicht firſt introduced this preparation in 1631. 
He employed the crocus metallorum; Z welſer, the 7 75 
of antimony; and Lemery the hepar. 44 
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tartar; from its compoſition. I prefer, how- 
ever, the name of antimoniated tartar, as 
antimony is, at preſent, a more popular 
name for this mineral than ſtibium: and 
this preparation of antimony I deſign to ex- 
amine in the following pages. 1 


$ 11 91 Different Methods of Preparation. 


= 
24. 


Upon turning over the moſt celebrated 
diſpenſatories, we find a wonderful dif- 
' ference in the methods of preparing this ſalt; 
all, except the old diſpenſatory of Stock- 
holm, which mixes with it a lixivious ſalt, 
preſcribe the cryſtals or cream of tartar as 
the menſtruum; but differ with reſpect to 
the matter to be diſſol ved. | | 
The crocus metallorum is directed by the 
new Vienna diſpenſatory (a), by the new 
Utrecht (5), the Wirtemburg (c), the 
Edinburgh (4), Bornsfo Brandenburg (e), 
the London (7), and ſome others; but the 
Edinburgh and: the Brandenburg admit the 
uſe of the glaſs of antimony, which is the 
bafis employed by the old Stockholm (g) 
and the Ratiſbon (5); but the Paris diſpen- 
fatory (i) orders it with an equal part of the 
hepar, not freed from the ſcoriæ. The 
Pharm. Bateana (4) employs the flowers of 
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antimony. 
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antimony. As to the proportions, the Ra- 
tiſbon, Vienna, Utrecht, Wirtemburg, Lon- 
don, and Brandenburg, employ an equal 
weight (J) of tartar and of the metallic mat- 
ter: the Edinburgh and Paris double that 
quantity: there is alſo a difference with re- 
ſpect to the quantity of water. In the Vien- 
na and Edinburgh diſpenſatories, 12 parts of 
water are ordered to one of tartar; 6 in the 
Wirtemburg; and in the reſt ſo much as 
is ſufficient for ſolution. The mixture, 
being digeſted for a day or two, is boiled 
until the tartar is completely diſſolved, ac- 
cording to the inſtructions of the Branden- 
burg diſpenſatory, and moſt others: but 

the Paris directs, in expreſs words, 12 hours, 
the Edinburgh 10, and the London half an 
hour. After filtration, the Ratiſbon and 
London require cryſtallization; the reſt eva- 
poration to dryneſs. In the old Stockholm 
diſpenſatory, one ounce of glaſs of antimony . 
is deflagrated with two drachms of crude ni- 
tre; one drachm of al kali of tartar, and nine 
ounces of pure water, are then added; the 
whole is boiled to dryneſs in an iron pot, 

the maſs reduced to powder; warm water is 
poured on; it is filtered; and, being evapo- 
rated to dryneſs, is ſtrongly heated on an 
unburned brick. 15 | 5 
The above will be ſufficient to ſhew the. 
diſagreement of the diſpenſatories: indeed to 
compare the differences minutely, would. 
| exceed 
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exceed the bounds of ſuch a Treatiſe as this. 
We may, however, obſerve another method 


formerly in uſe, for the purpoſe of exciting 
vomiting, which is in itſelf ſufficiently 


commodious, if it were ſufficiently exact: 


vine was {ſet to ſtand for a night, in a cup 
made of regulus of antimony and tin; or 
elſe balls of this metal, which were called * 
perpetual pills, were ſteeped in wine for a 
certain number of hours. What judgment 
is to be formed of theſe contrivances, the 
following experiments will ſhew : when we 
conſider the diſagreements above-mention- 
ed, and others that might be adduced, we 
hall ceaſe to wonder at the u uncertain effect 


"24 of emetic tartar. 


Upon accurate examination, we ſhall Gi 
that the weaker of theſe preparations con- 
tains ſcarcely five hundredths of the metal, 
while the ſtronger have upwards. of 0,24. 
Hence, then, appears the neceſſity of de- 
termining the baſis and the menſtruum in 
ſuch a manner, by accurate experiment, that 
this medicine may always poſſeſs the ſame 
TORE: 855 the ſame degree of ſtren 8 


8 Iv. " The Baſe to be choſen. 


The hepar, the crocus metallorum, and 
the glaſs of antimony, are the ſubſtances ge- 
nerally made uſe of as the baſis of tartar _ 
emetic. We muſt firſt enquire whether 
theſe three, prepared according to the uſual 


formula, GS: contain wo. lame ne 
i 5 - 985 0 
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of phlogiſton ; for, according to the varia- 
tion of that principle, a greater or ſmaller . 


portion of the metallic regulus will be diſ- 


ſolved in the ſame quantity of menſtruum; 
and of courſe the emetic power will vary. 
That hepar which is prepared with a larger 


proportion of nitre, neceſſarily loſes more 
of its phlogiſton than that in the prepata- 


tion of which leſs nitre has been employed _ 
and, even although an equal quantity of nie- 


tre and antimony be (as is uſually. the caſe) 
employed for this purpoſe, it ſtill depends, 


upon other circumſtances, whether the re- 


guline part be acted upon at all, and in 


what degree. The deflagration is performs 
ed either by throwing the nitre and anti- 


mony into a hot crucible, or by ſetting, 


fire to the mixture in a cold mortar: in the 


former caſe the ſulphur is more quickly 
deſtroyed, and flies off, ſo that the metal is 
of courſe more completely. deprived of its 
phlogiſton, than in the latter, where no 


fuſion takes place, and there is no external 
operation of fire: hence the hepar made in 


the latter way is red; that produced by the 
former method rather yellow. But though 
the proceſs were univerſally conducted in 
_ crucible, it is impoſſible at all times to ap- 
ply- the very ſame degree of fire, nor can 


the difference of degrees be. poſſibly aſcera_ 
tained: ſo that, from this circumſtance alone, 


the products muſt differ eſſentially; add to 


which, that the nitre 54 erde dütimony, 


eannet 
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cannot be mixed together ſo evenly but that 
in one part the nitre will prevail, in another 
the antimony; and hence, alſo, a variation 
in the product muſt neceſſarily take place; 
— and the natural conſequence of this varia- 
tion is, that the regulus is ſcarce ever acted 
upon twice in exactly the ſame manner. 
All the above-mentioned differences ariſ- 
ing in the preparation of hepar, affect in the 
very ſame manner the production of the 
erocus metallorum ; the latter being no 
bother than the reſiduum of the former, in- 
foluble in water: beſides another variation 
in this preparation may ariſe from the dif- 
ference of accuracy in waſhing ; for on this 
account more or leſs remains, which, 
encreaſing the weight, and abſorbing the 
acid, not only weakens the ſtrength. of the 
menſtruum, but prevents the ſame weight 
of it from containing always the fame quan- 
tity of antimony. | 
' Glaſs of antimony is obtained from the 
fuſed calx of this metal: now as the regu- 
lus, the crude antimony, and other prepa- 
rations, may each be calcined by means of 
fire-; and as all theſe, according to circum- 
ſtances, and the nature of the preparation, 
loſe phlogiſton in different degrees, it fol- 
lows inevitably, that the glaſſes, made of tie 
calx, muſt differ much from each other. 
But, ſuppoſe the crude antimony always 
uſed for this purpoſe, as many direct it to 
be, yet even in this caſe we cannot be ſure 
| | that 
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that the ſame force of fire has been em- 
ployed; and as that varies, the calx may 
ſometimes be fo far deprived of ohlogif. 
ton, as to be vitrified with great difficulty, 
and ſometimes retain ſo large a portion of 
the inflammable principle as to reſemble 
the hepar in fuſion, rather than the glaſs; 
and between theſe two' extremes there are 
innumerable intermediate degrees. When 
we conſider every thing attentively, we ſhall 
ceaſe to wonder at the different degrees of 
tranſparency, and the different colours of 
the glaſs. ebay 5 
Hence we may conclude, that neithet 
the hepar, the crocus, nor the glaſs, can 
ſupply a baſe for emetic tartar, which will 
be always fimilar to itſelf; and therefore, 
that they are to be avoided, if a more proper 
ſubſtance can be foun ct. . 
It may, perhaps, be thought that the re- 
gulus is preferable to thoſe ſubſtances which 
are moſt in uſe: but even if we were in 
poſſeſſion of a ſure method of regulating the 
fire in the preparation of the regulus, ſo that 
it ſhall always be of the ſame nature; and 
although we alſo had a ſure and commodious 
method of meaſuring the ſolvent power of 
the menſtruum, yet it remains to be deter- 
mined by experiment, whether antimony, 
in its reguline ſtate, can communicate an 
emetic quality to acid liquor s. | 
Hoiling vinegar indeed attacks it; but 
for the acid of tartar, ſee & VI. A. viz. A. 
Many perſons extol the virtues of wine 
25 D d 2 | which 


— 20h wr” — u—1᷑ a 3 * 
— — F lb n * con 
y ———— — _ _— 
„ 1 — — 


404 or ANTIMONIATED TARTAR, 


which has lain in a cup of the regulus, and 


had the .powdered regulus ſteeped in it for 
24 hours; but in this inſtance an error may 


readily conceal the truth: for minute party 


ticles of the powdered regulus may, on ac- 


count of its micaceous texture, be eaſily ſuſ- 


pended in the liquor, and therefore may be 
_ Jometimes ſwallowed ;. belides the regulus 
when, either by means of too much fire, it is 


externally deprived of a portion of its phlo- 


giſton, or mixed, either internally or exter- 
--nally, with an hepar, it may communicate to 
wine an emetic quality, although the reguline 


part itſelf contributes nothing to it. In or- 
der to obtain a deciſive concluſion, the re- 
gulus ſhould be often well fuſed with a fix- 
ed alkali, and then well waſhed with vine- 


gar; beſides, the wine which is decanted 


off ſhould be filtered through paper this 
I never had an opportunity of trying more 


than twice, I ſteeped the regulus, eliquated 
according to the London diſpenſatory, di- 


vided into ſmall pieces, and well waſhed in 
Rheniſh wine, and kept the bottle cloſed in 


2 moderate heat for fix days : the wine, after 
filtration, did not ſhew the ſlighteſt token 


of an emetic virtue. | 


Of all the antimonials none deſerve fo 


much attention as the powder of Algaroth, 


which was ſome time ſince thought well 


adapted to this purpoſe ().— The following 


experiments will ſerve to ſhew It 


* — 


nature 


(*) By Macquer. | 


more 


\ 
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more completely. It is obvious that if 3 
parts of crude antimony, and 4 of corroſive 


| ſublimate, be mixed together, by means of 


heat, and a double elective attraction, a 


double exchange will take place; for in the 


corroſive ſublimate there is calcined mer- 


cury, and in the crude antimony the re- 


gulus combined with ſulphur: during the 
operation the antimony yields its phlogiſton 


to the calcined mercury, which thereby be- 


comes quick-filver, and in its turn yields 


its marine acid to the antimonial calx. This 
compound paſſes over into the recipient, un- 


der the name of butter of antimony ; and if 


at length the heat be much increaſed, cinna- 


bar is formed, conſiſting of the ſulphur of 
the crude antimony united with the mercury. 


We muſt take particular notice that neither 
the regulus of antimony, nor of any other 
metal, can be taken up by acids, until it is 
to a certain degree deprived of its phlogiſton; 


and that degree is various in various caſes, 
as I have elſewhere demonſtrated (.. 
Butter of antimony, dropped into water, 


is inſtantly decompoſed ; the water ſeizes 


the greater part of the marine acid, and the 
deſerted metal falls to the bottom in the 


form of a white powder: this powder was 


formerly known by a number of fingular 
names, to which it had little claim; but is 
now generally called powder of Algaroth, 


| 
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in honour of Vittorio Algarotti, an Italian 
phyſician, who has been very laviſh in 


In this operation the antimony is con- 


ſtantly acted upon in the ſame manner by 


the marine acid, and conſequently always 
loſes an equal quantity of its phlogiſton, 


Which is a cireumſtance yery much to our 


urpoſe. How well ſoever this precipitate 
waſhed, though with warm water, yet 
ſtill a ſmall quantity of the acid adheres, as 


appears from hence, that upon diſtillation a 


ſmall portion of butter of antimony comes 


over into the recipient; but the acid ad- 
mixture may be avoided by ſaturating it 
gradually with oleum tartari per deliquium; 


for in this caſe the more minute and white 
particles fall to the bottom, which can only 
be had by waſhing with an alkali. This is 
indeed more ſoluble than the former ob- 
tained by water, but ſuppoſes a complete 


decompoſition, which yet is not always ob- 


tained ;' at leaſt there is in this caſe room 


for fraud, as this method is more expenſive 


and more troubleſome. 


The precipitate obtained by water, al- 


| though leſs in quantity, is yet perfectly ſo- 
Iuble, and therefore I prefer it, as being leſs 
liable to variation ; and we ſhould not, with- 


out urgent neceſſity, confide in the fidelity 


of the operator. 


The argentine flowers are juſtly enume- 


[3 


rated among the beſt preparations of anti- 


mony ; 
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mony; but the preparation of theſe, al- 
though more difficult, yet forms a leſs cer- 
tain baſe for emetic tartar than the PO : 
of Algaroth does. 5 


& v. The proper PPT 


From the time that this medicine firſt _ 
became known, to the preſent day, tartar 
has been almoſt every where, and at all times, 
uſed for the menſtruum (*) ; however, as this 
. falt is not a pure acid, but, as chymical ana- 
lyſis and ſyntheſis ſhew, a fort of tartar- 


ized tartar, with a determinate ſuperabun-- +. 


dance of acid, it is to be conſidered that 
we are not yet certain whether the ſuper- 
abundant acid alone acts, or whether the 
ather ingredients contribute any thing.ä— I 
am now to relate the experiments which I 
made to determine that point. 


& vi. Power of the Acid of T. artar. : 


The firſt trials were made with pure acid 
(*) of tartar, of which the ſpecific gravity was 
to that of diſtilled water, as 1,230 to 1000. 

(a) The following experiments were 
made with regulus of antimony, prepared 
according to the London diſpenſatory, and 
reduced to a very ſubtile powder. One part 
of this was boiled for twenty minutes in a 
Pa with 25 of the above-mentioned acid, 


(*) The old Stockholm Pharmacopceia, after Zwelfer, 
uůſes alkali. 
() Retz has efaribed. i in the Stock. Tranſ. the me · 
thod of obtaining the pure acid of tartar, : 
Dd4 then 
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then filtered, and ſet in a cold place; it was 
afterwards further evaporated, .when a falt 


concreted in the form of cruſts and furrow- 
ed pieces, which in the fire exhibited the 


ſame properties as cryſtallized tartar, with- 
out any viſible antimonial ſmoke. For the 


better underſtanding of this, we muſt ex- 


plain the peculiarities of this acid when ex- 


; A 


£9 to fire upon charcoal, by means of the 


low-pipe. 


The cryſtals of this acid, which are form- 


— 


ed by flow eyaporation, reſemble thin tranſ- 


parent lamellæ, irregularly fituated in a 
way which 1s called cellular by mineralo- 
iſts. As ſoon as the external fluctuatin 


D art of the flame reaches the cryſtals, they 


immediately liquefy, and form a maſs pellu- 
cid like water ; this, when expoſed to the 
blue conical nucleus of the flame, foams 
with, a loud noiſe; and after the expulſion 


of the water grows black, ſends forth firſt 
a ſmoke, then a blue flame, and leaves a 


quantity of ſpongy ſcoriæ; which diminiſh- 


ing more and more by the extremity of 


heat, at length become entirely white : this 
reſiduum eaſily diffolves in acids, and changes 
the blue juices of vegetables green, in the 
ſame manner as alkalis do; and this is alſo 


the caſe with thoſe parts which have not 
been tried upon the cod. From an atten- 


tive conſideration of theſe circumſtances it 


appears that this acid has but little effect 


upon the metal in its reguline ſtate ; and the 
powder collected upon the filter, not being 
„ 1 diminiſhed 
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diminiſhed in weight, confirms this Opi- 
nion. x 
(B) Hepar of antimony, prepared with an 
equal quantity of nitre, was put to the proof 
with the ſame quantity of acid, and in the 
fame manner, except that it was only boil- 
ed fifteen minutes; but the reſiduum was 
the very ſame with that deſcribed in the laſt 
experiment, both with reſpect to cryſtalli- 
zation and habit with regard to fire, with 
this fingle difference, that the reſiduum on 
the coal is of a reddiſh brown. 

(c) One part of crocus metallorum was 
boiled in ſix of the acid, diluted with water, 
for the purpoſe of evaporation; this, when 
filtered, after 14 days depoſited a ſaline 
radiated maſs, which gave out ſomewhat of 
an antimonial fume, when expoſed to the 

blow-pipe. 
11 One part of glaſs of antimony bers 


for 30 minutes with 25 parts of acid, fil- 


tered and evaporated, ſeparated, on the ſur- 


face of the liquor in the veſſel, ſmall cryſ- = 


talline grains; but all the reſt grew gra- 
dually hard, and formed a gelatinous maſs 
much reſembling cherry- tree gun. 
This, when expoſed to the fire, exhibited, 
beſides the phænomena of acid of tartar, not 
only an intenſe antimonial ſmoke, but ſeve- 
ral metallic grains. The gelatinous matter, 
and the cryſtalline, Poſſeſſed the ſame A 
Penne g 
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(E) One part of diaphoretic antimony, 
boiled 39 minutes with 25 of acid, and 


treated as the above ſolutions, yielded at 
length a white ſaline matter, which expoſed 
to flame ſends forth a little 2 
fume; and the reſiduum is of a browniſh 


Es colour. 


() One part of materia plas Tous hailed 
15 minutes with 30 parts of acid, yield- 


cd a faline cruſt, which, expoſed to heat, 


produced an antimonial fume, and a . 
Jowiſh brown porous ſubſtance. 

() One part of powder of Algaroth was 
boiled 30 minutes with g parts of acid, and 
then filtered. 

This ſolution, in a digeſting heat, became 


all gelatinous ; but afterwards, in a cold 


place, by means of an air ſomewhat moiſt, 
became. elegantly ſtreaked by various rays 
and branches. This gelatinous matter, 
when expoſed to flame, ſwells: violently, and 
yields a copious antimonial fume, but no 


metallic grains. 


At another time, one part of the ſame 
powder, precipitated by water, was boiled 
for an hour with 5 parts of acid; this was, 
diſſolved without any reſiduum; and, on 
flow evaporation, yields irregular cryſtals. 

(4) Although in the foregoing ſolutions 


| the acid abounded very much, a good deal 
of the metal remained undiflolved, notwith- 
ſtanding the boiling : I attempted to ſatu- 


rate OR . of Algaroth ; for this pur- 
N poſe 
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oſe one part of the powder was boiled two 
14h with three of acid, when there was 
no longer any reſiduum; notwithſtanding 
which, the ſolution retained an acid taſte, _ 
and N the blue juices of vegetables to 
a red. 
Theſe experiments ſhey plainly that the 
acid of tartar alone has ſcarce any power in 
diſſolving this ſemi-metal, ſo long as this 
laſt poſſeſſes its full proportion of the in- 
flammable principle; but that, in propor- 
tion as this principle is diminiſhed, the 
metal is more fitted for ſolution: this, 
however, is to be underſtood within certain 
limits; for although diaphoretic antimony, 
beyond doubt, contains leſs phlogiſton than 
the glaſs, yet no conſiderable difference takes 
27 75 between them with reſpect to ſolu» 
bility, „ 
& vil. Antimonials diſſolved by tartarized 
| Tartar. | 


Tanrtarized tartar being a neutral falt, it 
does not at firſt appear probable, that it can 
poſſeſs the property of diſſolving metals and 
other ſubſtances ; yet the following experi- 
ments prove that it actually does poſſeſs 
ſuch a property. 95 15 
(3) One part of the regulus was boiled 
40 minutes with 8 parts of tartarized tartar 
diſſolved in pure water, and after filtration 
Was ſet in a cool place; a congeries of nu- 
| merous 
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metous cryſtals was ſoon formed at the bot- 
tom ; a piece of this, expoſed to the fire, 
ſwelled and grew black; its former colour 
changed to a White; at length the whole 


maſs was abſorbed by the charcoal, in the 
ſame manner as happens to crude tartar ; 


und this occurs without the lighteſt veſtige 
of antimony. g 

(B) One part of liver of antimony, treat- 
ed in the ſame manner with tartarized tartar 
for $0 minutes, produced the ſame phæno- 
mena as (A) above. 


(e) One part of erocus metallorum boil- 
ed two hours with 8 of the fame ſalt, give 


toketis of antimony, but very obſcure. 
) One part of glaſs of antimony, boiled 
45 minutes with 8 of the ſalt, ſeparated, upon 


. Evaporation, a ſubſtance compoſed of ſaline 


ſpiculz ; which, when expoſed to flame, 
ſwelled much, and yielded many reguline 
grains. | 


TH Diaphoretic antimony, ſubjected in 


the ſame proportions to the experiment for 


55 35 minutes, exhibited, upon cryſtallization, 


e ſame phznomena as in (c). 


3, (F) One part of powder of Algaroth, 


boiled 20 minutes with 5 of the alt, and 
hltered, yielded cryſtals of two different 
ſorts, one of which conſiſted of complete 
tetracdra, and, expoſed to flame, yielded a 
great number of metallic grains; the other 


 _ reſembled faline ſpiculæ, and ſeemed to be 


no other than crude tartar ; and this being 
> i BY with 
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with difficulty. ſeparated. from the former, 
ſometimes. exhibited marks of antimony, ; 
In another experiment, two parts and a 


half of tartarized tartar were ſaturated by 


half an hour's . boiling with one of Alga⸗ 


roth, and formed a browniſh red ſolution, 


TRY ag gave a ſlight red tinge to tincture of 


turnſole, and, eyaporated to dryneſs, exhi- 


| bited cryſtalline grains, Ns to thre 
parts and an half, 


Hence it is ſufficiently 1 t chat tar» 


tarized tartar can actually diſſolve antimony, 


although that falt had been purpoſely pre- 


pared 1 in ſuch a manner that the alkali ſhould 


prevail, to avoid deception from ſuperabun- 


dant acid; beſides, the extraordinary agree- 
ment of this with the acid of tartar appears 


from hence, that both menſtrua act either 


not at all, or a little, or much, r the 
very ſame PREP TALON 


& viit. Antimenial d. 2 by Crean mf 


Tartar. 


The different ſtrength of the cartancenh 


acid, and of tartarized tartar, being examine» 


ed, we might in ſome meaſure judge from 
thence, the efficacy of tartar which 


is compoſed of theſe two; but any reaſon- 


ing of that kind, not conkemes by experi- 
ment, muſt be cans, | 


(4) Two _ of liver of e boiled 
| (PE + 4111 26: 


* 
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with one of tartar; after the cryſtals that 
firſt formed, yielded gewhintz but an infipid 
faline . | 

(B) One part of crocus cores, boil= 


ed with eight of tartar, cemented into a gum- 
my ſubſtance of a browniſh yellow colour. 


(e) One part of glaſs of antimony re- 
quires at leaſt three of tartar ;, if it then be 
diſſolved by boiling, it will yield- cryſtals. 

(D) Three parts of diaphoretic antimony, 
made of regulus, united by boiling with 


two parts of tartar, on evaporation yielded at 


firſt ſome cryſtals, the reſiduum was a gum, 
which, when well dried, GE not attract 
moiſture. 

(r) Tartar fearcely afts upon riakerts 

eflate; 

(ft) Two parts of Algaroth's p owder ob- 
tained by water require ſeventy of tartar; if 
there be more of the menſtruum, and the 
proper quantity of water, diflipated by eva- - 
poration; the ſuperabundant tartar con- 
cretes, containing no more antimony. than 


that which is held by the water of the cryſ- 


Gals: this combination reddens turnſole ; on 
evaporation it firſt depoſits - cryſtals, and 


then exhibits a clear jelly; a large quantity 


of water gradually decompoſes. it by epa 


| rating the antimonial calx. 


(6) Two parts of the argenfine flowers, 
boiled with one of tartar, yield cryſtals, but 


no gum: the cryſtals amdunt to about one- 
fifth of the weight of the antimony. 


2 | (H) Bezoar 
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(u) Bezoar mineral is not diſſolved but 
antimony, diſſolved in a proper aqua regia, 
and precipitated by fixed alkali, is Werne 
acted upon, and forms cryſtals 

In general, to expedite the ſolution of an- 
an we may uſe partly a fixed al- 
kali, and partly borax. 

Argentine flowers fuſed with one half of 

mineral alkali, run together into a yellow 
maſs, covered with a green cruſt : three parts 
of this, reduced to powder, are diſſolved by 
one of tartar, and the whole maſs deeper 
gummy. | 

If one part of tartar be added to one half 7 
of ſedative ſalt, three parts of this combina= 
tion take up one of glaſs of antimony; and 
form a gum, which, being carefully dried, 
ſplits into a yellow powder, which is ſaid to 
excel common emetic tartar, both in virtue 
and ſolubility: but tartar is not by this ar- 
tifice rendered more capable of diſſolving 
either regulus, crude antimony, or argen- 
tine flowers, than the tartar alone is. 

Borax firſt calcined, and melted with an 
equal quantity of crocus metallorum, formsa 
maſs of an hepatic colour, five parts of which, 
mixed with eight of tartar, diſſolved in wa- 
ter, inſtantly generate a colour like that of 
kermes mineral, and leave no more than 
two parts undiſſolved, which alſo reſemble 
the kermes: by evaporation/ \ we get a red 

e e | | 
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Tartarized borax attacks crude antimony, 
forming a tranſparent gummy  falt of an 


amber colour, one part of which unites with 


eight parts of tartar, and holds them diſ- 


& 1x. Preparation of an antimonial Emetic p 
- which may be depended upon. l 


e foregoing experiments furniſh us 


with two methods of preparing an emetic of 
determined efficacy. © 5 
Loet powder of Algaroth be uſed as the baſis, 
as it always contains an equal quantity of 
Shlogiſton, which is of great conſequence 
(F'v.) ; and let that ſeparated by water be 


Choſen, as it is more certain than that which 


is obtained by means of alkali (S 1v.) The 


preſence of marine acid is of no conſe- 


quence, provided the quantity be always 


the fame ;—and let the menſtruum be either 


cream of tartar or tartarized'tartar : either 
of the ſalts, thus prepared, will afford an 


- antimonial medicine for the ſhops, of a con- 


ſtant and determined degree of efficacy ; but 
as they differ in their own nature, and in 
the quantity of matter which they take up, 
their effects muſt differ, at leaſt in degree. 

I here only mean to inveſtigate the method 


_ of preparing medicines which ſhall always 
_ poſſeſs the ſame degree of 5 ; and this 


end is obtained by both "theſe operations. 
It belongs to the practitioner to determine 
the uſe of theſe, and to diſcover whether 
88 if 7 8 there 
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there be ſo great a difference between them, 
that it is neceſſary to be provided with 
both; or whether one of them may not 
anſwer the purpoſe, by varying the doſe. 
In the mean time, I ſubjoin the method of 


properly preparing the two; and firſt of 


Antimoniated tartar: let five ounces of 
cream of tartar, reduced to powder, and two 
drachms and an half of powder of Algaroth, 

precipitated by warm water, waſhed, and 
dried, be gently boiled in a glaſs veſſel for 


half an hour, in half a kanne of water; this 
being done, there generally remains a ſmall 


quantity of a blackiſh mercurial powder. 1 
do not ſaturate the tartar completely, as, in 
that caſe, ſome of the ſolution turns to a 


gelatinous matter, and the ſalt reſulting, be- 


ing long ſuſpended in the water, is more eaſi- 2 
ly decompoſed, which occaſions conſider- 


able inconvenience in practice (III. 7): 
beſides, the weight of a weaker medicine 
being greater, its quantity may be aſcer- 


tained with more accuracy; and it may be 
taken at different times, without any danger: 
let the filtered ſolution be evaporated in an 
open veſſel (not metallic) till a pellicle ap- 
pears ; let it then be kept in a digeſting heat 
till cryſtals form, which muſt be taken 
away by degrees, and dried on moiſtened bi- 
bulous paper ;—all the clear cryſtals are equal 


in weight to the tartar employed: the more 


purely faline cruſts adhering to the ſides of 


the veſſel, amounting to about half an ounce, 
N e are 
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are to be well waſhed off with cold water, 
and kept by themſelves—the laſt red and 
thick lixivium muſt be thrown away. | 
_ »Tartarized tartar antimoniated : — let ten 
--ouneesof tartarized tartar, and three drachms 
of Algaroth's powder, prepared as in the laſt 
| gang be boiled in a glaſs veſſel for half an 
our, with one- fourth of a kanne of water: 
let the ſolution be filtered, evaporate the 
browniſh red lixivium till a pellicle ap- 
pears, expoſe it then to a digeſting heat, 
and cryſtals will ſeparate by degrees; theſe 
muſt be dried upon wet bibulous paper: 
when collected they only equal half the 
weight of the menſtruum; the ſaline cruſts, 
which may be purified by waſhing, ſcarce- 
ly exceed one-tenth of the tartarized tartar 
—the reſt, together with the dark red lixi- 
vium, ſhould be thrown away. 


§ x. Proper ria of antimoniated Tartar. 


The emetic falt, prepared after the man- 
ner now deſcribed (unleſs the natural coa- 
leſcence of the particles be ſomehow inter- 
rupted) is of an octaedral figure, the pyra 
mids ſomewhat more elongated than thoſe 
'of alum ; the cryſtals are colourleſs as wa- 
ter, and er wholly, or for the moſt part, 
tranſparent: the antimony conſtitutes about 
a thirdiof their weight ; they neither crack. 
in the air, nor attract moiſture ; but, when 
old, aſſume an opake whiteneſs : expoſed ta 
5 flame 
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flame with the blow pipe, they decrepitate, 
burn, emit an antimonial fume, and leave 
upon the coal ſome metallic grains. 

In a moderate heat (15') diſtilled water 
diſſolves about a its own 7 ar or nearly 
three grains, in half an ounce ; and that with- 
out any alteration, either in colour or clear- 
_ neſs. Tincture of turnſole is ſcarcely redden- 
ed by the ſolution ; alkalis, whether fixed or 
volatile, cauſtic or mild, precipitate it ; the 
ſubtile ſhowy powder which ſeparates ad- 
heres very ſtrongly to the glaſs veſſels. in 
which the operation is performed. . 

In the firſt lixivium ( 1x.) a remarkable 
difference is obſerved with refpe& to this 
precipitant: for if it be entirely pure or cauſ- 
tic, a white, ſubtile, and very ſpongy powder 
is ſeparated, which ſubfiding, remains un- 
changed; but if the alkali be mild, after 4 
few hours the precipitate begins to con- 
crete in the form of radii diverging from 
different points, reſembling thoſe figures by 
which ſculptors imitate the ſun: but if the 
ſolution. containing thoſe radiating. maſſes 


be expoſed to an heat of 300, within a quar= - 


ter of an hour the figures difappear, and 
| nothing remains but a ſhapeleſs powder. 
That which is precipitated by common 
fixed alkali after waſhing, being expoſed 
to flame, betrays ſcarcely any antimony : it 
leaves a white ſpongy maſs which is totally 
ſoluble in marine acid, but is fo far from 
| E. e 4 > "OP 
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being diſſolved by vitriolic acid, that, by 
that. acid, it is precipitated from the marine. 
A like precipitate is obtained by means of 
common volatile alkali: But that which is 
obtained by cauſtic volatile alkali does not 
exhibit theſe figures; gives out ſcarce any 
ſmoke when expoſed to flame; and forms an 
aſh- coloured, fuſible, but fixed glaſs: lime 
water alſo precipitates it, but the precipi- 
tate is again Hetze, upon agitation, unleſs 
a ſufficient quantity of lime-Water had been 
added at firſt in this. a too the 
"Mares appear. 
By concentrated vitriolic acid a large 
i quantity of white matter is thrown down, 
=  - which again diſappears on agitation ; if col- 
1 lected, waſhed, and expoſed to flame. it firſt. 
grows brown, and concretes into little 
7 maſſes, Which afterwards give out an an- 
9 timonial fume, and are conſumed. | 
Hepar ſulphuris, dropped into the ſaline 
ſolution, produces a ſulphur, auratum. 
The reddiſh yellow. colour of this lixi- 
vium depends upon iron, as is eaſily ſhewn 
by phlogiſticated alkali, which immedi- 
lr en Auen bine“ 


<= 2 2 1 ' "$2 — N 
— J - 
2 = => => dc s = 


— > 
— 22 
— — — — — 
. nt 5 : 
* : 


— 
— 


=p ape 
r 
3 —— eee re, 

kr Hm —ę— 


— — 5 * — 
—— . Meets ener — —— r 
—— — —_ . Ces gre, + 
- 


OS —_ 
x” > — 


I x1. Properties of tartariged Tartar 
| antimoniated. 


Tartarized tartar, ſtibiated, forms rarely 
tetracdral, _ generally octaedral cryſtals, if 
_ ſuffered 


Fs 
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ſuffered to cryſtallize freely; of theſe ſome 
are pellucid, and void of all colour, others 
have a little opake whiteneſs; the habits of 
the cryſtals, both in the air and fire, are the 
ſame with thoſe of the antimoniated tar- 
tar: the metal forms about one-fifth of their 
weight. Diſtilled water, in a moderate 
heat, takes up nearly x re its own weight, 
that is five grains in half an ounce, and 
{till retains its colour and clearneſs ; it ſhews 
ſome faint ſigns, of a ſuperabundant acid ; the 
alkalis and vitriolic acid produce the ſame 
_ phenomena, as we deſcribed in the former 
ſection ; with this difference, that they are 
produced more ſparingly and ſſowly, and 
that the figures there mentioned do not in 
this caſe occur. | 
The ſolution of the firſt boiling is of a 
browniſh red, and the magiſtral lixivium 
ſtill more ſo > for experiment Make a little 
diſtilled pure vinegar was poured in, and 
afterwards a ſingle drop of a phlogiſticated 
lixivium, and in an inſtant the blue colour 
appeared: the iron then, in this caſe, is 
preſent without an acid; for, to decompoſe. 
. the phlogiſticated alkali, a double elective 
attraction is required, Many of the laſt 
lixivia, which are red, and do not readily 
form cryſtals, doubtleſs owe their proper- 
ties to dephlogiſticated iton. 
Whence, in the preſent caſe, this metal 
can come, is 75 85 5 preſent very clear: 
" INES 3 e he; 
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| the aſhes are indeed boiled to dryneſs in 
an iron pot, but the cream of tartar ig 
purified i in braſs veſſels ; beſides, the white 
alkali of tartar, when boiled in a- glaſs veſ- 
ſel 'with powder of Algaroth, gaye 0 A 
browniſh red-coloured gr: 
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5 I. Brief Hi 2 of Mognefa. 


T the beginning of the preſent cen- 
tury, a certain canon regular fold, 


at Rome, a ſort of powder, under the title FE 


of magneſia alba, or Count Palma's pow- 
der, which he aſſerted to be a panacea: but 
the preparation of it was ſollicitouſly con- 
cealed as a profound ſecret, until Mich. 
Bernh. Valentini, in the year 1707 (4), diſ- 
cloſed the method of preparing it, by cal- 
cination, from the laſt lixivium of nitre. 
Two years after, Joh. Hadr. Slevoght (5) 
taught another and more eafy method of 


_ . procuring it, by pre after this, 


(a) In a diſſertation printed at Gieſſa. * his Praxis 
Medica he calls this earth the /axativum palychreſium. _ 
(5) In a diſſertation printed at Jena, 1% 9. 
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in 1717, Lanciſi (c) wrote upon this ſub- 
ject; as alſo did Fred. Hoffman (4), and 
other moderns, From that time the uſe 


of this powder has very much increaſed, and 


it is now introduced into moſt diſpenſa- 


Nang conſidered this powder, as calca- 
reous earth, as they were not acquainted 


with any other: which efferveſced with 
acids; and, above all, becauſe they negle&- 


ed all ber eee eee ee F. 
Hoffman obſerved, that it differed from the 
earth prepared from crabs eyes, ſhells of 
oyſters, and eggs, in this particular, that 
all theſe, united with vitriolic acid, afford 


an infipid falt, whereas magneſia produces 


one intenſely bitter. At length the na- 
ture and properties of magneſia were com- 


pletely elucidated by two of the moſt cele- 
brated chymiſts of the preſent age; I mean 
Dr. Black, of Edinburgh, who publiſhed 
his experiments in 1755 (e), and the 
Principal of the academy at Berlin, A. 8. 


Margraaf, who publiſhed his in 1759, as 
it ſhould ſeem, entirely ignorant of Dr, 


Black's Eſſays (7). Both theſe gentlemen 2 


have examined the nature of this earth 


with the utmoſt accuracy ane diligence ; 


ie) / Annot. in Mercati Metalloth, 
© (4) Obſ. Phyſico- chem. 
(e) Edinburgh Eſſays. 

2 ) Mem, Berlin. 
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and have moſt evidently ſhewn, that it dif- 


fers altogether from lime: but, contented 


with diſcovering its properties and diſ- 
tinguiſhing characteriſtics, they paſs over its 
geneſis, as not being yet aſcertained hy un- 
doubted experiments. It is certain that the 
geneſis and reciprocal tranſmutations of bo- 
dies are ſubjects ſo deep, that nothing con- 
cerning them ſhould: be determined from a 
ſlight ſimilitude, or rude and imperfect expe- 
riments; theſe being matters which are only 
to be eſtabliſned by the agreement of the 
moſt accurate analyſis and ſyntheſis. If we 
were at liberty to adapt obſervations, expe- 
riments, and the very nature of things, to 
re- Conceived theories, there would ſoon be 


an end to all the excellence and certainty of SS 


natural philoſophy, and that ſcience would 
be entirely overturned. 

I ſhall, for the ſake of connection, briefly 
relate the! diſcoveries of theſe two very ex- 
pert chymiſts; but my chief labour ſhall 
be employed concerning thoſe circumſtances 
which they have either mitte. or e 
82 but g 
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This powder may be prepared in many 
different ways; the moſt pure is that pre- 
cipitated from Epſom ſalt: ſcarcely more 
than half the weight of alkali of tartar is 
th Eh But as that ſalt is expenſive, We 

| es 
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aſhes are generally uſed: however, as theſe 
are commonly mixed with vitriolated tartar, 
and with ſiliceous earth, nearly an equal 
quantity is neceſſary: both the ſalts ſnould 
be diſſolved in at leaſt a double quantity 


of pure water; after filtration they are to 


be mixed and boiled, then ſet to ſtand at 
reſt, until a powder precipitates; the clear 
water is then poured off, and freſh warm 
water added; this again is to be poured 
off, and the operation repeated, until the 
precipitate is fied from all the heteroge- 
neous matter, which can be waſhed awa 
by water: finally, the whole reſiduum is 
to be dried upon a filter or a cloth. 

100 parts of Epſom ſalt produce about 


42 of aerated magneſia, but only 25 of mag- 


neſia which does not efferveſce with acids; 
this difference depends upon the precipi- 
tating alkali, as it is ſaturated with, or 
deprived of, aerial acid. In the former 
caſe 58 parts of alkali are requiſite, in the 
latter, about 45 ;—the filtered liquor yields 
about 32 of vitriglated vegetable alkali. 
The rationale of the operation is this ;— 
the double portion of water, added to the 
two falts to be mixed, is not only ſufficient 
to diflolve them, but alſo the vitriolated 
alkali which is generated by the mixture. 
The vitriolic acid of the Epſom ſalt at- 
tacks the alkali, and expels the aerial acid, 


if any be preſent, which uniteg intimate- 


but the 


ly with the deſerted magne! 


- boiling 
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boiling prevents the magneſia from being 
diſſolved in the water, by a ſuperabun- 
dance of the aerial acid. By calculation, 
58 parts of alkali of tartar contain about 
13 of aerial acid; 104 of which are juſt 
ſufficient to ſaturate 19 of pure magne- 
ſia; 21 therefore are left to unite with 
the water: if this be equal, or ſuperior 
to 1,388 parts (for, in a moderate heat, 
water can take up at leaſt 0,0018 of its 
own weight) when thus ſaturated with 
aerial acid, therefore, it can take up neat= + 
ly x of the precipitate- (& 1v.): the men- 

| 8 therefore, which diminiſhes the 
quantity of the maſs required, being volatile, 
muſt be expelled by heat. At firſt fight, 
it cannot but appear very ſingular, that ſo 
much alkali is neceſſary to effect a complete 
precipitation; while, at the ſame time, not 
above 3o parts of vitriolated tartar are ob- 

_ tained, which contain at moſt but 17 parts 
of pure alkali: but we muſt in general take 
notice, that, to effect a complete decompo- 

| fition, the quantity of a precipitant which 
would be ſufficient to ſaturate the matter in 
a diſengaged ſtate, is by no means ſufficient ; - 
triple, quadruple, nay, fometimes ſextuple the 
quantity, being neceſſary: beſides, the alkali 

which, in this caſe, is ſuperabundant, renders 
the vitriolated tartar more ſoluble ; ſo that 

the whole does not-eafily cryſtallize. © 

 _ _Thelaſt lixivia of nitre, and of common 

_ falt, which refuſe to cryſtallize, contain 
2 | magneſia, 


\ 
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magneſia, diſſolved in nitrous or marine 
-acid ; and the magneſia is collected by pre- 
cipitation, evaporation to dryneſs, and calci- 
nation: if it is obtained from nitrous acid 
it is called magneſia of nitre, to which 
the name of pulvis ſentinelli was formerly 
given that which is got from marine acid 
Is called magneſia of common ſalt: the 
former always abounds in heterogeneous 
matter, particularly with lime; hence the 
nitrous lixivium yields more than four times 
the weight of powder which is obtained 
from the marine lixivium (g). The mag- 
neſia obtained by precipitation is very dif- 
ferent from that obtained by calcination; 
as this latter can ſcarcely be entirely freed 
from marine acid, and beſides we 'ſhall ſee 
age * effect el the fire 6 vie 


8 1 111. Pure Magna. 5 


Common matttielia, after having been ex- 
— to a white heat, does not efferveſce 
___ any acid: the aerial acid e ih ex- 


js 1 1b. of a nitrous 5 ley affords, bas to Spiel- 
man, 40. of magneſia, by calcination, and 5 by preci- 
Pitation. Margraaf, out of 1 lb. of marine ley, obtained 
1 0Z. 14 drachm, and 10 grains, by alkali of tartar, and 
by volatile alkali 1 0z.: when volatile alkali is uſed, a 
alt, conſiſting of three ingredients, is found in the liquor; ; 
viz, of magneſia, volatile 1 and vitriolic acid, which 


cannot be ſeparated 5 yſtallization. —Hoffman, in 
te laſt by of the works at mth fond ner 
| neſia. 2 


expelled 
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expelled by the fire. If the operation be 
properly conducted, 100 parts of magneſia 
will loſe 35 of their weight; this loſs is 
occaſioned by the expulſion both of the 
water and: the aerial acid. If the heat'be 


violent, and long continued, a greater loſs of 


weight is found to take place, as the vio- 


lence of the fire is capable of diſſi pating 
ſome even of the fixed parts. 


After proper calcination, I call the mag- . 


neſia pure, becauſe it is freed from water 
and aerial acid: but it can ſcarcely be 


obtained perfectly pure, except by means 


of the volatile alkali: for the fixed alkalis, 
when uſed as precipitants, adulterate the 


magneſia, frequently with lime, but always 


with filiceous earth; with which the alkali 


of tartar is found keatied: unleſs when cryſ- - 


— 


tallized : the mineral alkali, when pro- | 


perly reduced to . cryſtals, is - likewiſe free 
from filiceous - earth. Calcined magneſia 


diſſolves in all the acids but ſlowly, and 


without efferveſcence; and in this ſtate 


requires about the ſame quantity of acid 
to ſaturate it as before the calcination ; 
and forms, with the acids, the very ſame 
middle falts: it does not grow ſenſibly 
warm with water, nor does it diſſolve in it 


like lime; it is therefore a true earth, ſo 
far as can be collected from ene ee e | 


hitherto made. 


100 Parts of pure miaquelia; ſivepeit: in 
water, after Aying are found to have in- 
creaſed 


a 
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creaſed in weight more than 18; whereas 
100 of magneſia, ſaturated with aerial acid, 
take up 66 (F iv.). The pure magneſia 

not efferveſce in acids, but in great 
length of time, in the open air, it recovers 
this property by attracting aerial acid from 
the atmoſphere: Why it diſſolves ſo very 
flowly in acids we ſhall ſee in & x1x. 

Pure magneſia cannot deprive any alkali, 
except the volatile, of its aerial acid, as acids 
have a ſtronger affinity to- them than to 
magneſia. It does not precipitate lime-wa- 
ter, but it precipitates all metals, not ex- 
cepting platina, from their ſolution in acids 
with it: nitrated ſilver yields a black pre- 
cipitate, and corrofive ſublimate one ob- 
ſcutely red. It alſo decompoſes ammoniacal 
ſalts, but ſlowly; ſo that at firſt there is 
ſcarce any perceptible odour ; but if the 
mixture be ſufficiently moiſtened, and kept 
24 hours in a cloſe corked bottle, when the 

bottle is opened the volatile alkaline ſmell 
will be obſerved very unequivocally. | 
Magneſia expoſed for a long time to a 
very intenſe heat, begins to coaleſce, and: 
ſhew ſigns of fuſion, 3 the mag- 


neſia which is obtain 


calcination. It flows eaſily with borax, or 
with the microcoſmic ſalts: with equal 
ts of flint and borax it aſſumes the form 
of a beautiful glaſs, like the topaz : with 
equal parts of flint and mineral fluor, a glaſs 
is preduced of the. colour of the wed i 
Rs. uſed: 


from the lixivia by 
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fuſed: with an equal weight of fluor mine- 

ral, it penetrates and diſſolves the crucible, 
Magneſia, mixed almoſt in any propor- 
tion with lime, pure clay, and flint, flows 
in the fire; and, with a quadruple propor- 
tion of green glaſs, forms a maſs like porce- 
lain, which gives fire with ſteel.—Even an 
equal weight of flint, of quick lime, of 
terra ponderoſa, of glaſs, of lead, of alkali 
of tartar, and finally of vitriolated tartar, 
will not flow alone with magneſia ; but 
common clay runs. with it into an hard 
maſs. My VS 2 

Glaſs cemented in magneſia reſembles 
_ porcelain (5). FER; TO 


8 iv. Aerated Magnefia. | 


That magneſia which is ſaturated with 
aerial acid I call aerated magneſia, becauſe 
it contains that acid which abounds in the 
atmoſpheric air : ſuch is that which is 
precipitated by a cryſtallized fixed alkali 
(F 11.) ; this efferveſces in acids, and by a 


(þ) M. Morveau here relates an experiment, in which he 
expoſed magneſia, and at the ſame time calcareous earth, 
to a violent heat: the former ſhewed no ſigns. of fuſion, | 
nor did it even adhere to the crucible; the calcareous 
earth was fuſed along with part of the bottom of the cru- 
cible. He had before aſſerted that magneſia was one of 
the moſt fuſible earths per ſe, and promoted very much the 
fuſion of other earths ;—an opinion he now retracts. Mac- 

uer der TIM had before ſhewn the refractorineſs of 

8 a | 8 


low 
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low ſaturation loſes 0,2 5 of its weight ; the 
ſubſtance, of which the expulſion occaſions 
this loſs, being collected by a proper appara- 
tus, and examined, is found to poſſeſs all the 
- qualities of aerial acid. Hence it follows, 
that 100 parts of aerated magneſia contain 
25 of that acid, 30 of water, and 45 of an 
earthy matter diſtinct from all others hither- 
to known (§ 111. and x1x).” Magneſia, fully 
aerated, contains 30 Ib in 100 of aerial acid: 
it is therefore in reality a medial earthy 
falt, of which (when completely eryſtal- 
lized) a kanne of diſtilled water, in a mode- 
rate heat, takes up 47 grains. Water ſatu- 
rated with aerial acid diflolves a far greater 
quantity, even ſo far as an ounce and a quar- 
ter ; provided the water, loaded: with abun- 
dance of the acid, meets the magneſia mi- 
nutely divided, as in the moment of preci- 
pitation, as it is in that ſtate more expoſed 
to the action of the ſurrounding menſtruum. 
A ſolution of this ſort in the open air is 
gradually deprived of its ſuperabundant acid, 
which flies off, and thence a portion of 
magneſia, which had been diſſolved, muſt 
ſeparate; this takes place firſt upon the ſur- 
face, as it is there the volatile menſtruum 
firſt begins to be deficient. The pellicle 
which is formed, on examination is found 
to poſſeſs the properties not of lime, but of . 
migneſa. ' 
„„ Evaporation being conducted leiſurely, 


W alſo appear, pes conſiſting of pel- 
p27 lucid 
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lucid grains, partly. of faſciculi of rays di- 
verging from the ſame point (i). Diſtilled 
water, aerated, and ſaturated with magneſia, 
_ exhibits the following properties with pre- 
cipitants. 

(a) It makes paper weakly tinged with _ 
turnſole more diſtinctly blue; | paper ſtained | 
red by Brazil wood it makes blue; and 
| induces a light brown upon the yellow of 
turmeric : ſo that at firſt we ſhould aſcribe 
_ theſe changes to an alkaline mixture, which 
adhered in the preci itation, and had eluded, 

the waſhing ; but this ſuſpicion. ſoon falls 
to the ground, if we employ magneſia preci- 
pitated with volatile alkali, as this alkali 
produces the fame changes of colour; but 
we muſt obſerve theſe changes quickly diſ= 
appear, together with the volatile ſubſtance _ 
which has occaſioned: them; whereas thoſe 
made by magneſia, although precipitated by. 
this alkali, are permanent; they therefore 
depend upon the earth alone. 

(3) Upon the addition of acids, "IP 1 
rable bubbles, extremely thin, float on the 
furface ; theſe are occaſioned by the acl "> 
expelled by the ſtronger acids. | 

(c} Aerated fixed alkali occaſions no 
change, unleſs the quantity of water he in- 
_ ſufficient for diſſolving the magneſia and the 


alkali both together; in which caſe the 


former is AO: but if a Pure cauſtic 


0) Tw. 2. 85 8. 
. 5 — 9 


bears ſome ale to fixed alkalis 
caſe has the very 
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Alkali be employed in proper quantity, the | 


earth is immediately precipitated pure, 7. e. 


| Incapable of efferveſcing with acids (§ III). 


Theſe alkalis are therefore capable of ſepa- 


rating aerial acid from magneſia. ' 


Lime (which in its peculiar roperties 
5 in this 
ame effects as fixed alkali; 
when ſaturated with aerial acid it occaliotis 
no change, but lime-water or quick lime 


precipitates the magneſia pure. : 5 


The aerial acid adheres more readily to 


magneſia than to the volatile al kali; 197 if 


the former, when cauſtic, be added to the 
latter, and kept in a cloſe veſſel for ſome 


Gays, at length the alkali is found cauſtic, 


and the magneſia will efferveſce with acids. 


Another experiment ſeems indeed to Over 


turn this; for magneſia diſſolved in water 
by means of aerial acid, is precipitated by 
pure volatile alkali: but it is to be obſerved, 


that here the precipitate efferveſces with 
càcids, fo that the alkali has taken away none 


but the ſuperabundant aerial acid; and the 
portion of magneſia, which was only held 
diſſolved by the ſuperabundance, e 
falls to the bottom. 


(vp) All the middle ſalts, whether atthy 
or metallic, are precipitated by aerated mag- 


neſia, and that by means of a double elec- 


tive attraction, as pure magneſia has not that 


; effect. By this method lime and terra pon- 
4 deroſa, diſſolved i in other acids, are thrown 


n ; 


or MAGNESIA . 438 


down; for while their menſtrua ſeize the 
magneſia they themſelves fall to the bottom, 
united with the aerial acid, as appears from 
the increaſe of their weight, and their pro- 
perty of efferveſcing with acids. 

The precipitates occaſioned by pure mag- 
neſia gain no increaſe of weight, and, if 
they be metallic, aſſume colours different 
from thoſe of the precipitates occaſioned by 
acrated magneſia: the latter ſeparates cor- 
roſive ſublimate of a darker colour, but after 
a few hours the colour of both precipitates 
s a reddiſh aſh- colour. 
If to aerated magneſia, diſſolved in water, 

be added a ſolution of corroſive ſublimate, 
the mixture grows a little milky; and by 
degrees depoſits a quantity of white fedi- 
ment ; then by little and little, farſt upon 
the lane and afterwards at the bottom, 
thin blackiſh cryſtals concrete, compoſed 
of mercurius dulcis, and calx of u 
partly aerated. | 

The ſmalleſt drop of ſolution of mercury 
in boiling nitrous acid, is inſtantly and 
copiouſly thrown down of a browniſh yel- 
low colour, by water loaded with magneſia, 
by means of aerial acid: but the ſolution of 

the ſame metal, made in the cold, yields a 
white powder; which, after a a days, 
grows greyiſh ; this happens becauſe the 
metal has loſt little of its e | 
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"oy v. Fitriolated Magnefa. 


Vitriolated magneſia is called Engliſh ſalt, 
_ Epſom falt, Seydlitz or Seydichutz ſalt, de- 
riving a name from the place whence it 
comes; but theſe all differ very little from 
each other, except 1n the proportion of ſa- 
lited magneſia which they contain mixed 
with them. On account of its taſte it is 
vulgarly called bitter purging ſalt; but it 
is with more propriety called, from its na- 
ture, vitriolated magneſia, eſpecially when it 
is free from heterogeneous matters ;—in 
cryſtallizing it exhibits quadrangular priſms, 
with pyramidal apices, which are alſo 
uadrangular. 

This ſalt is ſo eaſily ſoluble, that « a ate 
of diſtilled water, in a moderate heat, can 
take up 70+ ounces, but by boiling 140, be- 
fore a pelliele appears; yet this laſt ſolution, 


when expoſed to cold, concretes totally— 


The bulk of the water is encreaſed about 
0,45, by the addition of the ſalt, and the 
heat of boiling ; a - circumſtance which 
"ought to be taken particular notice of in 
determining the quantity of it; for in ge- 
neral the quantity of water is determined by 
the meaſure of 'the ſolution, which is always 
fallacious. If regular-ctyſtals are required, 
the evaporation muſt only be continued un- 
til a drop let fall on a cold ſurface coneretes 
in a few minutes. 

1 ſalt, expoſed to a dry air, firſt loſes 
its 


. 
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its tranſparency, and at length falls into a 
white powder: by complete calcination all 
the water of cryſtallization flies away; this 


water forms nearly one half of the whole, 


amounting to 0,48 : hence therefore it ap- 
pears, that 100 parts contain 19 of pure mag- 
neſa, 33 of vitriolic acid, and 48 of water 
111). | 
” Fixed alkali quickly precipitates it, as 
well as the volatile alkali when acrated, nay 
even that which is commonly conſidered as 
pure. This laſt caſe ſeems to indicate a 
doubt with reſpect to the degree of affinity: — 
as pure magneſia, added to a ſolution of that 
falt which is called ſecret ammoniac, and 
kept for ſome days in a bottle cloſely ſtop- 
ped, diſcovers, upon opening the bottle, a 
diſtin& odour of volatile alkali : this pre- 
cipitation may be attributed to other cauſes. 
Thus the volatile alkali can ſcarcely be pro- ' 


cured perfectly pure, being either adulte- "= 
rated with water or aerial acid: beſides, the _ 


pureſt, when expoſed ever ſo little to the 
open air, or to air newly expelled from the 
lungs, inſtantly attracts a portion of that 
acid; and thus, by a double elective attrac- 
tion, acquires the property of being decom- | 
poſed : yet the precipitate occaſioned by the 
volatile alkali generally exhibits, on ſolu- 
tion, very (light marks of efferveſcence: 
this the love of truth obliges me to confeſs ; 
ſo that if this precipitation be owing to the 
aerial acid, it is evident that a much ſmaller 

| e quantity 
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2 of it ſuffices for this goth than 


or ſaturation : but theſe cauſes are acciden- 
tal; there is one, however, which is con- 
ſtant, v. g. the volatile alkali is very ſtrongly 
united with magneſia and vitriolic acid; 
now in this triple ſalt the acid, formerly 
entirely attached to the magneſia, muſt be 
divided in a certain ratio between the two; 
and hence the magneſia, which does not en- 
ter into this new union, is ſeparated, and 
falls to the bottom. | | 
Lime-water ſeparates magneſia from the 
vitriolic acid, although crude or aerated 
lime has no effect ; hence it evidently ap- 
pears how much the efficacy of this ſub- 
ſtance is affected merely by an union with 
aerial acid. Fe 
The acid of ſugar, added in roper quan- 
tity, takes away the whole gs baſis from 
the vitriolic acid, and n it to the 
bottom in the form of a white powder, eſpe- 
cially if the ſolution be inſpiſſated by gentle 
evaporation ; for otherwiſe, by means of the 
ſuperabundant acid, the er part 1 is held 
ſuſpended, 
5 in the ſame manner the vitriolic (which 
in power of attraction is among the ſtrongeſt) 
yields magneſia to the fluor acid: at rt 
a very ſmall ſediment falls, but during eva- 
poration the fluorated magneſia by degrees 
appears; in this caſe, however, heat muſt 
be carefully avoided, as by it the more vo- 
latile of the menſtrua are much weakened. 
5 5 — 
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The vitriolic acid is alſo expelled by the 
acid of phoſphorus, at leaſt when the wa- 
tery part is ſufficiently diminiſhed, by eva- 
poration; » ſpirit of wine coagulates the mix- © 
ture in the ſame manner as it does. with 
phoſphorated magneſia. 

Rectified ſpirit of wine does not take 
up vitriolated magneſia, which may by it, 
therefore, be ſeparated from water. In pro- 
portion as the ſolution is more ſaturated, 
and the ſpirit more Fun the coagulation 
happens more quickly; ſo that in a few 
minutes the whole iin will concrete 
into a ſolid maſs. 

The Seydlitz, Seydſchuta, or Been 
ſalts (4) are got by evaporation from the wa- 
ter of fountains in the places from whence 
they borrow their names. Theſe waters con- 


tain other ſubſtances, and from hence, exclu- 


five of the difference in exſiccation, the ſalts 


vary; hence the Seydlitz ſalt ſcarcely attracts 
moiſture from the air. The Epſom or Engliſh 
ſalt is prepared from ſea-water, after the cryſ- 
tallizations of the common ſalt, by boiling, 
and by adding colcothar of vitriol, which 

contains a portion of acid; this acid, 8 


(4) The Epſom ſalt was firſt noticed b Grew i in 16753 
but as only a much ſmaller quantity than was uſed cou d 
ve got from ſprings, chymiſts anxiouſly ſought for an ar- 
tificial mode of compoling it. Hankwitz prepared it at 
London from common ſalt, or the laſt laſt ley of this and 
calcined vitriol, Eph. N. C. cent. 3 and 4. Others found 


it in different ſprings: Bertrams, in thoſe at S 
ao: in thoſe at Oberneuſultz, cke. 
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the iron, unites with the magneſia, and pro- 
duces a cryſtallizable bitter ſalt. That which 
comes to us under the form of cryſtalline 
aciculæ contains ſo much ſalited magneſia, 
either united with the water of cryſtalliza- 
tion or adhering externally, that it eaſily de- 
liqueſces by the moiſture of the air. The 
cryſtals of this falt are ſometimes ſo large 
that they are ſold for Glauber's ſalt ; and 
on the other hand, in France, Glauber' = 
falt, being reduced to ſmall ſpiculæ, by agi- 
tating it during the ne en, is ſold 
for Epſom ſalt. 

Theſe frauds are indeed of little conſe- 
quence, yet they throw a veil over the truth, 
and are not eaſily diſcovered. Thus, lime- 
water does not precipitate genuine Glauber's 
ſalt; but Epſom ſalt inſtantly yields up its acid 
to the lime, and a ſelenites, together with 
the deſerted magneſia, falls to the bottom. 
Vitriolated magneſia does not give up its 
acid on diſtillation. - | 

Pͤhlogiſticated vitriolic acid alſo diſſolves 
magneſia; but the middle falt, ariſing from 
this combination, is caſily diſtinguiſhed from 
Epſom ſalt by its taſte; it alſo yields ſmall- 
er cryſtals, and, upon the addition of any 
acid, even vinegar, it gives out a pungent 
and ſuffocating vapour: it is ſeparated 
from water by ſpirit of wine, although, by 
the acceſſion of phlogiſton, it ſhould ſeem to 


approach nearer to that ebe men- 
ſtruum. | 


by 


§ v1. Nitrated 
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$ vi. Nitrated Magnefia. * 


The nitrous acid, ſaturated with magne- 
ſia, after proper evaporation: yields priſma- 
tic, quadrangular, ſpathous cryſtals, without 
apices ; theſe poſſeſs an acrid, and, at the 
fame time, an exceeding bitter taſte; and 
eaſily deliqueſce in the air: if paper be 
moiſtened with a dilute ſolution of it, after 
drying, it burns with a green flame; which 
colour aqua fortrs alone, in the ſame way, 
frequently exhibits. | 

The acids of fluor, of ſugar, 0 phoſ- 
phorus, and vitriol, take away magneſia 
from the nitrous, a circumſtance which 
yet eſcapes obſervation, for theſe new com- 
binations are ſoluble in nitrous acid; they 
may, however, be brought into view either 
by-evaporation, or by dropping in highly- 
rectified ſpirit of wine, as this, by abſorbing 
the water, precipitates the ſalts. 

Nitrated magneſia yields its acid on diſ- 
tillation; it diſſolves completely in ſpirit 
of wine: in this caſe, however, its flame is 
not green, but becomes larger and more 
vivid than before. 

Phlogiſticated nitrous acid, ſaturated wit | 
magneſia, betrays itſelf by its taſte, and, 
on the addition of any, even the vegetable 5 

acid, by its ſmell; but theſe principles are 
Lech * by the- e vi- 
| triolie 


. ˙ additive. of colts... 


ed ſpirit. of wine occaſions no coagula- 
tion 0. | 


8 v 1 T. Salited Magnefa, 


1 diflolved in marine acid, has | 
an exceeding bitter taſte, and cannot be 
- cryſtallized, unleſs, after being much inſpiſ- 

_ fated by heat, it be expoſed ſuddenly to ex- 
treme cold; but the aciculæ which concrete 
upon this occaſion ſoon deliqueſce by the 
moiſture of the atmoſphere. While the ma- 
rine acid diſſolves magneſia, its tranſparency 
is ſomewhat obſcured; and when the fa- 
turation is finiſhed, the ſolution quickly 
concretes into a jelly of a watery colour; 
Which, if diluted while warm, yields ſpongy 
e not ſoluble even in marine acid: a 

Jelly of this ſort is produced by the acids 


of nitre; of ants, of vinegar, and others, but : 


does not appear in the filtered ſolutions ; 
for the moiſture being in a great meaſure 
_ diflipated, theſe yield a viſcid matter like 
gum, which, when well waſhed, is found to 
be ſiliceous (& xv.) owing to the impurity of 
the PRINTS alkali. 


() < Lime-water FRY nitrated magneſia. Ina. 
memoir on the treatment of the mother-leys of nitre, I - 
Have pointed out this proceſs; as very advantageous, not 
only for completing the analyſis of them, but alſo for 
ſeparating magneſia from calcareous earth, at ſmall ex- 

NF Morveau. 17 
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If acrated magneſia be employed, the ae- 
rial acid which is ſeparated is artly ab- 
ſorbed by the water, which, by this means, 
takes up a portion of the magneſia without 
any other aſſiſtance : hence, when the ſo- 
lution is finiſhed, it changes vegetable Co- 
lours like an Akai (Srv. A); which is true 
not only of the ſolution made by marine acid, 
but of all others, unleſs the acid ſolvent be 
| ſuperabundant. If, therefore, an exact ſa- 
turation be required, it is more eaſily had 
by pure magneſia; for if aerated, in order 
to anſwer the end, an accuracy extremely 
troubleſome i is requiſite; for either the ſu- 
perfluous aerial acid muſt be expelled, or 
the ſaturation muſt be determined by re- 
peated trials. | 
Salited magneſia diffolves in int of wine, 
and i is ſubject to the ſame laws of affinity as 
the nitrated, except that this is ſoluble in ni- 
trous acid; for on adding that acid, and eva- 
porating, nitrated magneſia is formed ; be- 
ſides, the acid of ants unites intimately with 
ſalited magneſia, forming a cryſtallizable falt 
compounded of three ingredients : this com- 
bination yields its acid to a : diſtilling heat, 


U 


8 viii. F luorated e 


The fluor acid (n) a at firſt violently at 
tacks magneſia; ; but as the ſaturation ap- 


170 This geid was deſcribed by its rp d N 
ventor, Mr. Scheele, i in the Stockholm Franf. for 1771. 


p | 


— . - 
_—— ——— W 8 r = a — — 
— . 0 


* — 33 
— 


— - + — — 6? — 
r N [ - —- 0 N 92 
: 32 2 — — 


2 8 _ = * 2 
3 — R hs . - — — —œ 

* 7» 0, — — » 

— a = —. 2 — - * 


— roo... - — — 7 ou 5 
8 et A” hy — 4 — * — pe * 
p =IY 


„* z. p 
H2UvUPP—————ꝙ ̃⁰çUmä—— 
ha W — a = 
- I — 

” 
x 


_ _ > rf yn —— 


S —__— — n — OL 1 bo * 8 — 7 
bh — > — ——p tr · ˙*²ẽ³ t. · ˙* * ͤ oy won = oo 
8 * 


nm 


— 
— 


2 
8 


— ä — — Pre ter at > per — ee 
r ˙ wAAA ͤ K2f ]% TY BE A I Wot A 


— — 


— RE 
— 24 4 — 


— 
1 


———— — — 2 
: 


Is 


444 "OF MAGNESIA. 


| hes, certain particles, almoſt inſoluble, 
are ſeparated ; and at length, when the fa- 


turation is complete, the water, which 
hardly diffolves the fluorated magneſia, lets 
fall at once all that the ſuperabundant acid 


had taken up. 


That portion which can be diſſolved by 
means - 4 abundance of acid, on ſpontaneous 
evaporation concretes above the liquor to the 
ſides of the veſſel, in the form of a tranſ- 
parent mucilage, marked with long and ve 
lender cryſtalline threads; but at the bot- 
tom we find ſpathoſe cryſtals, which , though 
not eaſily diſſolved, are yet not entirely re- 
jected by ſpirit of wine. Their form is hex- 
angular priſms, ending in a low pyramid 


compoſed of three rhombi. 


Neither vitriolic, nor any other acid, de- 
compoſes fluorated magneſia by the humid 
way : this combination, when alone, and 


pure, does not-yield its acid in the moſt in- 
tenſe heat of diſtillation. 


oY IX, nenn 1 


The acid of arſenic (7), united to ſatura- 
tion with magneſia, is with much difficulty 
ſoluble in water; and therefore, like the 
former combination, the whole ſubſides, and 
is again diſſolved, if ſuperabundance of acid 


(=) This acid will * ſoon deſcribed by Mr. Scheele, 
in the Stockholm Tranſ. ve Diſſ. 2 vol. ii. | 
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be added: upon evaporation it then yields 
no cryſtals, but a viſcid maſs, like gum, 
which is not precipitated by ſpirit of wine; 
yet it is worth obſerving, that the acid of 
arſenic, added to acetated magneſia, which 
likewiſe. forms nothing but a viſcid maſs 
($ xrir.) produces elegant priſmatic cryſtals, 
which may be called ſolar, as many of 
them diverge like rays from a point; the 
reaſon is doubtleſs this: the acid of arſenic, 
unleſs when ſuperabundant, cannot ſuſpend 
the magneſia, but all ſuperfluous. acid im- 
pedes cryſtallization ; now the-acetous acid. 
diſſolves the arſenicated magneſia, and ſuf- 
fers it to concrete into cryſtals by a flow 
evaporation; and the ſame thing takes place, 
if the acetous acid be expelled from the mag- 
neſia by the acid of arſenic: theſe 2 
in a long continued heat, calcine ſo far as to 
grow opake and white. What has been now 
ſaid of vinegar holds with reſpect to nitrous 
acid, marine, and the acid of ants; by all 
which arſenicated magneſia is not decom- 
poſed, but diſſolved, and yields ſolar eryſ- 
tals: this ſeems to afford a method of cryſ- 
tallizing ſalts, which are difficultly ſoluble 
(F x. xv.) ; vig. let the water be ſharpened 
with ſome ſuitable acid, which will not al- 
ter the {alt required (9). it adi 
(e) This proceſs. opens a new field for obſervations ; 
it will be uſeful on many occaſions : but I doubt mr ; | 
ther N 
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The fluor acid, the acid of ,ſugar, of 


— phoſphorus, and vitriol, ſeparate magneſia 


from the acid of arſenic ; but the acid 
of tartar, united with arſenicated magne- 


| fra, is generally found to compole a triple 


— 


This falt is not decompoſed by fire, un- 
leſs with the addition of phlogiſton ; in 
which caſe the acid intimately united with 
it generates a regulus. vob e cle 


ther a pure ſalt can be by thefe means obtained ; the ſup- 


poſition appears repugnant to the general and conſtant 


. ws of ſolution ; for a confalining body always, of ne- 


_ retains a. portion of. the diffolving fluid ; this, in 
the falts, is called the water of cryſtallization : and if 
vinegar here performs! the office of water, muſt not the 
falt retain the vinegar of cryftallization ? "This caſe is dif- 
ferent from the precipitation of ſalts by ſpirit of wine, 
which is only a fudden abſorption of the water, and re- 


_ quires that the ſalt ſhould not be ſoluble in the added li- 


uid : on the contrary, we are forced to admit a real af- 
Airy of the fluid with the falt, a gradual approximation 


not of the ſalt only, but of the integrant parts of the 


ſolution itſelf, in conſequence of the evaporation of the 
ſuperabundant portion of the ſolvent; it is therefore im- 


"poſſible that this adheſion of the principles ſhould ceaſe 


ſuddenly, without any new cauſe ſupervening ; or that 
the falt, thus abandoned, ſhould aſſume a regular form. 
To object the uniformity. of cryſtals produced in this 
manner in different acids, is in vain: that the two prin- 


ciples conſtantly exiſting in theſe, combinations, ſhould, 


with reſpect to cryſtallization, be endowed with proper- 
ties that a third cannot deſtroy, is, I think, much more 
probable ; it is certainly not without example, even in 


te ſimple ſalts. Morveau. 
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Fx. Boraxated Magnęis. 


Ihe faline ſubſtance which in borax 18 
united to the mineral alkali, and is called 
tlie ſedative ſalt by Homberg, ſhews, upon 
examination, undoubted though weak marks 
of an acid nature, it even attacks ſome me- 
tals, cc. ust een 
If magneſia be put into a ſolution of this, 
it will be diſſolved, though very flowly, on 
account of the weakneſs-of the tmenſtritumn.- 
On evaporation irregular ' cryſtalline grains 
appear: the principle of connection in theſe 
being very weak, they may be ſeparated in 
the humid way by other acids; even ſpirit 
of wine ſeparates them, but takes up a 
part of the acid: vinegar and acid of ants 
diſſolve this ſalt entirely; and, when the 
moiſture is diſſipated, it appears in the form 
of ſpiculæ, on which others ſtand at right 
angles: it flows in the fire, and that with 
out any decompoſition; nay, the acid of 
borax expels from magneſia, by the aſſiſt- 
ance of heat, all the acids which are vola- 
rilized dy heat! 0% 20 aig 


| b F x1. Saccharated Magnefia. | F 
The peculiar acid which refides in ſugar : 
has already been deſcribed, together with the 
beſt method of obtaining, it pure: this diſ- 
ſolves magneſia, and holds a great quantity 
„ N of 
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of it ſuſpended, but when ſaturated it falls 
to the bottom, refuſing to unite with water, 
which has already been obſerved in other 
inſtances ($ VIII. Ix.): it is ſcarcely ſoluble 
in ſpirit of wine. 
The fluor acid alone is capable of taking 


; magneſia from acid of ſugar by the humid 


Way. 
This ſalt, when ignited, ſends forth all its 

acid, nor. does i it ſhew any veſtiges of a coal, 

as the tartariſated dig. FOI does, as we ſhall 


_ "fs in the following ſection. 


8 x11. 7. artarifated Moral," 


The genuine (p) acid of tartar takes up 
magneſia in the very ſame way as the former 
acid; and the portion which is ſuſpended. 
by a ſaperabundant acid falls by evapora- 
tion in polygonal tranſparent grains, re- 


ſembling ſhort hexangular priſms truncated 


at both ends, and more or leſs irregular : 
ſpirit of wine with difficulty attacks this 
ſalt; and therefore, when added to a ſolu- 
tion of it in water, ee throws 
down cryſtalline grains. 

The acids of fluor, ſugar, phoſphorus, 
vitriol, nitre, and ſalt, We tartariſat- 
ed magneſia. 5 

This falt readily Welte 4 in the fire, | boils, 


- ſwells, and 15 a coal, which, when burn- 
ed, at lengt 


leaves the magneſia free. 


00 See the Stockholm Tranf, for 1770. 
S x11. Ace- 
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F #111; Acetated Magneſia: 
_. Vinegar, though loaded to ſaturation with 
magneſia, yet diſſolves readily in water: 
however evaporation be conducted, no eryſ- 
. tals are obtained, but at length a viſcid de- 
liqueſcent maſs appears, which parts with 
the vinegar on diſtillation. Spirit of wine 
may be nee, mixed with this falins 
ke 1c | 

All the acids, except hlogiſticated vi- 
"take and nitrous acids, and the aerial acid, | 
e acetated magneſia. | 


8 X1V. F ormicated . 151 


The acid of ants; when ſaturated with 
ae quits the water, and falls to the 
bottom: this is again ſoluble in ſuperabun- 
dant acid, and depoſits cryſtals upon evapo- 
ration, which are very difficultly ſoluble in 


water, are void of taſte, do not melt in the 


fire, but ſwell and decrepitate à little, ſoon 
grow black, and ſplit at length into a 
white powder, which efferveſces with acids ; 
becauſe the acid of ants, when it is deſtroyed, 
yields aerial acid to the magneſia: the figure 
of the cryſtals is hemiſpheric, the cutting 
plane being oblique, a little concave; po- 
Tiſhed, with ſtriæ (which are ſcarce diſtin- 
8viſhable by a glaſs) diverging from a center 
like the tubercles of liverwort: hence 

"> acid of ants is readily diſtinguiſhed fror 
We. to which, in other refpects, it is very 
8 0 N 
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like; it, as well as phlogiſticated vitriolic and 
nitrous acid, takes away magneſia from the 
acid of ants: one half the weight of this 
ſalt is magneſia; one part of it requires thir- 

teen of water to diſſolve it in a moderate 
heat: ſpirit of wine does not take it up (2). 


u, Pboſpborated Magnefia. 
The acid of phoſphorus takes up magne- 


ſia almoſt in the ſame way as the former; 
but that which is taken up by a ſuperabun- 
dant acid, as ſoon as evaporation begins, 
yields cryſtalline grains, which are ſome- 
what larger in acetated magneſia when the 
acid of phoſphorus has been previouſly add- 
at; and that for the reaſon aſſigned & 1x ; 
at len gth, however, the whole a falls 
into a viſcid maſs. 

By the humid way the acid of phoſ- 
phorus takes away magneſia from all the 
acids, except the fluor acid and acid of ſu- 
gar—by the dry way all the volatile acids 
are expelled. 

- A ſolution of 1 magneſia 
grows cloudy, upon the addition of ſpirit 
of wine, but when the ſpirit is diſſipated by 
evaporation the clouds again diſappear. 

Io general it is proper to obſerve, that 

ſolutions of common magneſia, in all the 


F plu ner Fo 


nd with magneſia, Je. are formed, which 
— — See J. . 
| acids, 
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acids, are of an opal colour, occaſioned by-. ' 


ſiliceous atoms which remain upon the fil- 
ter; but, when that operation is negleQed, 
fall by degrees to the bottom, and concrete 
into a gelatinous maſs (5 III.) 


$ xvi. Whether Magnefia be ſoluble in 
 _ alkaline Salts. Fg) 

Some bodies are of ſuch a nature, that 
they poſſeſs an attraction both for acids and 
alkaline menſtrua : among theſe it will be 
ſufficient to mention copper, which is dif- 
ſolved not only by acids, but by alkali, eſ- 
pecially the volatile, which forms with this 
metal a cryſtallizable falt ; it has been pro- 
perly enough doubted whether magneſia was 
one of this kind of bodies. Margraaf, in the 
precipitation of magneſia, cautions us againſt 
the uſe of too much alkali, particularly the 
mineral and volatile, as theſe again diminiſh _ 
the quantity of precipitate which had been 
before thrown down: with that noble can- 
dour with which this illuſtrious man al- 
ways relates his experiments, he confeſſes, at 
the ſame time, that he could not effect a 
direct ſolution, although ſome bubbles ap- 
peared, which ſeemed to indicate ſome kind 
of action in the menſtruum : in this very 
buſineſs all my labour too was in vain ; but, 
we now know that the earth, after having 
been thrown down, may again diſappear by 
another medium; viz. aerial acid -(F 11.) 

To this, therefore, and not to the ſole ac- 
1 00 Go / > Mo. 


e See Diſ. I. F vau. 
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tion of the alkali, are we to attribute this | 


phænomenon; eſpecially as the circumſtances 
attending it agree exactly with the nature 
of the alkalis; for, in the ſame weight, 
volatile alkali contains more aerial acid than 
the fixed mineral; and the 8 leaſt 


of all (7). 


§ XVII. Magnefi diſſolves Sulphur. 


Mlagneſia attacks ſulphur both by the 
dry and the humid way: but the connec- 
tion of theſe ſubſtances is ſo looſe, that 
they ſoon ſeparate in the open air. Let 
2. of a bottle, containing a pound, be filled 
with diſtilled water; let a handful of mag- 
neſia, and as much flower of ſulphur, be put 
in; let the air included above the liquor 
by rarefied by heat, and the bottle then ſhut 
cloſe ; let it be then kept in balneo mariæ 
for ſome hours; and, after cooling ſufficient- 
ly, when the orifice is opened, a manifeſt 
Hepatic odour ſtrikes the noſtrils ; but the 


water itſelf, when filtered, yields, with a 


lixivium of fixed alkali, a ſediment, which 
is ſoluble in acids. With ſolution of filver 
it grows black and turbid ; as alſo with 
ſaccharum ſaturni: on ſpontaneous evapora- 
tion the bottom of the veſſel is, at length, 
found covered with a pellicle, interſperſed 
with cryſtalline aciculæ, which diffolve 
with efferveſcence in acids, except a greyiſh 
powder, which, thrown on live coals, Eves 


out 


8 
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out a ſulphureous ſmell, but no flame; 


which undoubtedly ariſes from hence, that 


the ſulphur is impure, being enveloped with 


ſaline particles. 


$ xv 111. Elective Attractions of Magnefia. | 


The phænomena above related, point out 
the following order of elective attractions, in 
the humid way: viz. firſt fluor acid (& x. 
—Xv.); acid of ſugar (v111, x1. xv.); phoſ- 


phoric acid (x1. xv. v.); vitriolic acid 


(xv. v. 1x.) ;. arſenical acid (1x. v. vi.); 


nitrous acid (1x, vI. VII.); marine acid 


(v1. vil. XII.); acid of tartar (vir. x11; 
x.); acid of ants (x. XIV. XIII.); acetous 
acid (xiv. xIII. VI.) ; acid of borax (x11. 
xX. X1v,) ; phlogiſticated vitriolic acid (v1, 


v.); phlogiſticated nitrous acid (x111. vI. 


v.) ; aerial acid (iv.); water (111.) ; and 
- ſulphur (xvII.) . gs - 

In the dry way the order is different; 
for in this the more fixed, though weaker 


— 


acid, by means of the heat, overpowers the 


volatile, though ſtronger. Let Mm denote 
any ſubſtance attracted by two menſtrua: 
the ſtronger, 'in a moderate heat, by the 
elective attraction a, the weaker by the 
elective attraction a; let us then ſuppoſe 
the firſt more volatile in the fire, and de- 


note its niſus to riſe by v, and the niſus 


of the other by v it now appears, that 
M is attracted by a force = A — a; but let 
the heat be continually increaſed, and this 


4 
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force will be continually changed. Now, 


fince v increaſes more than v, at length 


A- a will be=v—v; but when the fire 
is further increaſed the equilibrium will be 
- deſtroyed, and the menſtruum, which was 


before weaker, will prevail: the caſe will 
be more ſimple, if we ſuppoſe the weaker 

menſtruum entirely fixed, that is v=0. In 
the Treatiſe on Elective Attraction, we ſhall 
examine more minutely how fire encreaſes 
the volatility of bodies. . | 
Hence the acids which are fixed, ſuch as 
thoſe of phoſphorus, arſenic, and borax, 
are found to prevail over all others; and 
from experiments the foregoing table is ta 
be altered in the following manner: vi. 
acid of phoſphorus, of arſenic, of borax, 
vitriolic acid, acid of ſugar, nitrous acid, 
marine acid, acid of fluor, of ants, of vine- 


gar, phlogiſticated vitriolic and nitrous 


acids, and laſt, aerial acid. The acid of 
tartar has no place here, as it is deſtroy- 


£d by a ſufficient degree of fire, 


$ x1x. Magnefia differs from Lime. 


Magneſia and lime agree in this reſpect, 


that they both diſſolve in acids, with effer- 
veſcence; yet terra ponderoſa and aerated 


_ alkaline ſalts poſſeſs the very ſame property, 


Aa circumſtance which indicates no more 


than the preſence of aerial acid in all of 
them : but- if they are examined more 
cloſely, we ſhall find a remarkable diflimi- 


Uitude'; the particulars of which we ſhall | 


briefly 
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- briefly relate, that the true nature of mag- 
neſia may be better and more diſtindtly 
known. . „ 
Water takes up aerated magneſia (not 
aerated lime). Magneſia, after a ſufficient 
calcination, is rendered inſoluble (lime, ſo- 
luble). Pure magneſia makes none but the 
volatile alkali cauſtic (lime imparts cauſti- 
city alſo to fixed alkali). Magneſia, when 
ſaturated with vitriolic acid, conſtitutes a 
bitter falt, ſoluble in about an equal weight 
of water (lime yields a ſelenite almoſt in- 
ſipid, one part of which requires more than 
400 of water). Magneſia, with nitrous 


acid, produces a cryſtallizable ſalt (nitrated _ 


lime can ſcarcely be brought to cryſtallize). 
Magneſia, with marine acid, forms a liquor 
which, on diſtillation, eafily loſes the 
menſtruum (lime does not). Magnefia, 
with vinegar, refuſes to cryſtallize (lime 
exhibits ſeveral ſingular vegetations). Mag- 
neſia is not thrown down from other acids 
by vitriolic acid. (lime produces gypſum, 
which inſtantly falls to the bottom). Mag- 
neſia attracts the fluor acid, in preference to 
all others, then. the acid of ſugar, and the 
reſt as above deſcribed (lime effects the fame 
- menſtrua in a very different order). There 
are many other circumſtances already men- 
tioned, which, compared with the known - 
properties of lime, will evidently ſhew the 
difference, ©: ; e 
So great and ſo conſtant is the difference, 
that theſe ſubſtances ought no more to be 
868834 | confounded. 


OY 
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confounded. © As the magneſia obtained 


from the nitrous lixivium is almoſt always 


mixed with lime, in accurate examination 


this impure earth ſhould not be employed; 
Whoever wiſhes, then, to examine the true 


nature of magneſia, ſhould employ the baſe 


of the ſal amarus, as that, if 4 pre- 


pared, will never deceive him. 

But it has been ſuggeſted, that magne- 
ſia is lime altered, putting on, pro re nata, 
now the ſhape of lime, now entirely put- 
ting it off; it is ſcarcely poſſible, that the 
ſame ſubſtance ſhould acquire properties ſo 
different: in the mean time, while we are 


only ſpeaking of poſſibility, we can ſay no 


more than that, as yet, chymiſtry labours 
under fo great imperfection, that it cannot, 
a priori, determine whether or not the pow- 
ers of nature be ſufficient to effect ſuch a 
metamorphoſis; but we muſt not, from a 
bare or diſtant poſſibility, believe che real 
exiſtence of transformation. 

The expert are not diſturbed by vague 
aſſertions. Accurate experiments, both ana- 


lytic and ſynthetic, and theſe accurately 
employed, at all times and-in all places af- 


ford the ſame reſults : the vitriolic acid, 
Gturated with lime, produces gypſum ; with 
magneſia the ſal amarus, and that conſtant- 
Iy. In order to obtain gypſum from lime- 


water, we need no other artifice than a 


perfect faturatian : if the acid menſtruum 


is ſuperabundant, gypſum is indeed pro- 
oy duced, OM 5 much 1 by the acid, 


as 


\ 


* 
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as . to deliquiate in the air, to preſerve its 

poliſh long in the fire, and to flow very 
readily ; but if this acid be ſuperfluous, or 
faturated, or ſeparated by means of ſpirit of 


wine, a true gypſum appears; which will 
hereafter be ſeen, when we examine lime. 


Varieties, occaſioned by the abundance or 
deficiency of a proximate principle, cannot 
properly be called tranſmutations ;—the vi- 
triolic acid remains truly and totally, in it- 
felf, unchanged; the ſame may be ſaid of 
lime; although, according to the variety 
of quantity in each, they may both be va- 
ried three different ways: for either they 
are both ſaturated, or the acid abounds, or 
it is deficient; in each of theſe caſes a true 
| 2 ſum is produced ; but. in the ſecond 
e it is loaded with a diſengaged acid; 
in the third, with a lime not diſſolved; 
and hence its nature and properties muſt 
be more or leſs obſcured : that this is the 
caſe is evident ; and beſides theſe two prin- 
ciples may be again ſeparated in all reſpects 
the ſame as they had been before their union 
a circumſtance which does not agree with a 
real tranſmutation ; at leaſt, if the meaning 
of that word be extended fo far, it will ap- 
ply to all the neutral and middle ſalts. 
At the time when men were ignorant of 
the true preparation of Epſom falt, various 
opinions were entertained upon that ſubje&; 
and among others it was thought, that lime, 
firſt diſſolved in marine acid, then precipi- 
tated by vitriolic acid, filtered, and evaporated 


to 
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to a pellicle, would yield true Epſom alt. 
But whoever tries the experiment will ſoon 
find, that the precipitate firſt thrown down, 
and the aciculz after, when waſhed in ſpirit 


| of wine, are no other than perfect gypſum : . 


this, on account of its being but juſt made, 
and therefore not yet deprived of the ad- 
hering liquor, has a taſte acid, and ſome- 
what bitter, partly occaſioned by the ma- 
rine acid ſtill diſengaged, and partly from 
the lime ; but if, by means of filtration 
through paper, or, which is better, by ſpirit 
of wine, it be deprived of its liquor, it 
thews all the properties of genuine gypſum, 
unleſs magneſia be mixed with the lime, as 
we ſhall afterwards ſee (& xx). In this caſe, 
therefore, there is no real tranſmutation; 
which, if it took place, would undoubtedly 
prevent the production of the ſmalleſt par- 
ticle of vitriolated magneſia. 

Nor ſhall we ſucceed better, if, according 
to the directions of others, lime precipitated 
from nitrous or marine acid be moiſtened, and 
afterwards expoſed to calcination, with ever 
ſo great caution : certainly, by this method, 

nothing more can be had than lime more 
or leſs impregnated with the acid, in pro- 
portion as the degree of heat has been leſs 
or greater. * 

Magneſia, precipitated by an alkaline ſalt 
from lixivium of nitre, is readily gdiflolved 
in vitriolic acid, yielding. that falt which 


goes by the name of Epſom. falt ; but that 


which is got by evaporation and calcination 5 
e + neither 


8 
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— efferveſces, nor ſeems to be dimi- 
niſhed in that menſtruum.— Hence magne- 
ſia is ſuppoſcd to be transformed into lime 


by means of fire; but the true reaſon of the 
phenomenon is very different: the acid at- 


tacks calcined magneſia, indeed, but very 


ſlowly ; for the part of the menſtruum 
which lies next round it, becoming ſpecifi- 
cally heavier, ſinks to the bottom, prevent- 
ing the acceſs of the diſengaged acid; by 
degrees, however, the acid -penetrates ; ſo 


that if a ſufficient quantity be added, it will on 


at length take up the whole of the magne- 
fia, which is not the' caſe with lime : an 
| inteſtine motion of the liquor accelerates all 
ſolutions; and hence it is that aerated r 
neſia quickly vaniſhes; for the aerial — 8 
being expelled by the ſtronger acid, breaks 
forth in innumerable bubbles, which agi 
tate and diſplace the ſeveral particles, fo that 
the acid is perpetually in contact with the 
magneſia: for the ſame reaſon calcined 
lime and terra ponderoſa are diſſolved more 
| flowly than when they are aerated. 
Others contend that magneſia is generated | 
from clay, by means of vitriolic acid; and 
this I will readily grant to be the caſe, pro- 
vided any one can ſhew a method by wh 
pure clay can be thus changed 3 — 


ich 


and opinions ſhould depend upon or be 


formed by experiments. With vitriolic acid 
they obtain from common clay the earth of 
alum, which being afterwards mechanically 
12 carefully mixed __ ſiliceous earth, 


again 
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again regenerates common clay (5). From 
What has been ſaid it appears, that magneſia 


is an earth diſtinct from all others, whe- 


ther ſimple or compound we will not take 


upon us to decide; the ſame is alſo true of 
lime: but as in all the experiments hither- 
to inſtituted they preſerve conſtant proper- 
ties, and are never decompoſed, they ought 


to be reckoned among the ſimple bodies, 
until a faithful analyſis, confirmed by a pro- 


per ſyntheſis, reveal their origin. That man 
will certainly deſerve well of the ſcience of 
chymiſtry who ſhall ſhew, not by forged 
opinions, but by undoubted experiments 


(zich, at all times and in all places, will 
ſtand the moſt rigorous teſt) that magneſia 
| owes its origin to ow or clay. 


8 xx. In what State Magneſia occurs ; upon 
the Surface of the Earth. 


Magneſia is leſs common than other pri- 


iT mitive earths; or, to ſpeak more properly, it 
is ſo mixed with other matters, that it can 


neither be immediately diſtinguiſhed, nor 


often freed from heterogeneous matters, 


without the help of acid menſtrua. Mag- 
| (5) See Margraaf, vol. ii. p. 49, he concludes « this 


earth is neither calcareous nor aluminous ;”—p. 10 and 11 


he ſays, the objections of a certain chymiſt on this 
ſubject are ſo trifling, that to anſwer them would be loſs 
of time: I. ſhall only ſay, that clay may be recompoſed 


Juſt the ſame as before, by putting together its conſtituent 


parts; wherefore no tranſmutation is produced by the 


'vitriolic acid, nor any new ſubſtance produced DOTY the 
operation,” 


p "a * 


neſia, as well as clay, is an exceeding fine 


light and ſpongy earth, and therefore the 


very pureſt of them, buried in the earth, 
muſt neceſſarily be ſoon mixed with hetero- 


geneous particles. Magneſia, lime, terra 


ponderoſa, clay, and flint, if reduced to a fine 
powder, and ground together, along with 
water, cannot afterwards be ſeparated from 
each other but by fit menſtrua. It would 


however be highly abſurd to deny that theſe 
ſubſtances are contained in their perfect 
ſtate in the mixture; and to aſſert, that they 


are produced by the action of acids. | 


All theſe (except the laſt, which refuſes 


to unite with ordinary acids) though diſ- 


ſolved and precipitated 30 times, were yet 
found abſolutely unchanged: the only variety 
which occurred was with reſpect to the 
three firſt, which appeared cauſtic or mild; 
according as the precipitating alkali bad 
been either aerated or pure: beſides, not 
one of theſe: five earths could, by means of 


any menſtruum hitherto tried, be actually 
tranſmuted into another; ſo that, conſiſtently 
with the rules of right reaſoning, we cannot 


deny the exiſtence of magneſia, although it 


is often ſo enveloped in heterogeneous matter 
that it cannot be extricated without the 


help of acid menſtrua. In many bitter 


waters we find magneſia combined with vi- 


triolic acid; and the celebrated Monnet has 


lately diſcovered a ſchiſt which, when roaſted 
and elixated, yields a true ſal amarus, ſuch . 


as 
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as occurs in our aluminous ſchiſt (r), though 
in ſmall quantity. 

At the filver mine of Salberg, upon the 
ſurface of the great maſſes which are annu- 
ally heaped up for the purpoſe of ſeparating 
the ore by waſhing, is found a cruſt which, 
when examined, is often found to contain 
65 Ib. in the cwt. of ſal amarus ; for the 
matrix conſiſts of calcareous earth, which, 
beſides ſiliceous atoms, contains magneſia 
ſometimes mixed; but there are alſo pre- 
ſent grains of pyrites, which, by ſpontaneous 
calcination, form with the calcareous earth 
gypſum, and with the magneſia ſal amarus. 

It is found united with nitrous acid in 
all nitrous earth, and with marine acid in 
great quantity in falt ſprings, and in the 
water of the ocean; and it is this which oc- 

caſions the diſagreeable bitter taſte. | 

It is found in the very ſame ſtate in which 
we have it in the ſhops, in various mineral 

waters, as Pyrmont, Spa, and Seltzer, deſti- 

tute of every acid except the aerial. Let me 

aſk, what acid it is that forms it in this caſe; - 

as we ſee it can be ep elf by eva- 

poration? 

Mixed with certain clays, with lime, and 
filiceous powder, it forms a ſingular variety 
of marl. It is found in the terra lemnia, 
combined with clay, flint, and martial earth; 
it alſo enters into the compoſition of various 
ſtones; with flint it is united in the ſleatite 

_ ahaha” ge with flint and lime in aſ- 
(.:) Diu IX. of the 9 ons of Alum. _ 
: beſtos Fl 
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beſtos ; with flint and clay in mica. — 


al ſo hidden in calcareous ſtones which have 
been long buried in the fea, conſiſtin x: | 


impalpable particles ; and in m_— ot 
not yet ſufficiently examined. 


Garnets alone never form entire moun- 
tains; yet we cannot from thence doubt of 


their exiſtence. —The fame may be aid of 
pure quartz, and others. 


Therefore, although no one law yet hom 


thick ſtrata, or huge heaps of magneſia, yet 
it is formed in a perfect ſtate upon the ſur- 
face of the earth; and the chymical analyſis 
of earths and ſtones diſcovers it, partly mix- 
ed mechanically with other matters, partly 


diſſolved ;—neither its quantity nor bulk 


can change the nature of the thing itſelf: 
ve are forced to give up ſuch tranſmutations 
as not only being fallacious, and not found- 
ed upon ſufficient experiments, but as con- 


tradicting each other: for ſome pretend 


that magneſia is produced from lime, others 
from clay, a third from the earth of alum, 
and, what is obſervable, that this may be 
done by the vitriolic acid. But we are not 


enquiring what may poſſibly be done, being 
intent on diſcovering what plain experiments 


ſhew to have been actually done. 
& xx1. The Uſes of Magnefia. 


Magneſia has hitherto been only uſed in 


the apothecary's ſhop; and it acts in a dif- 
_ ferent way, according as it is crude, or cal- 
cined, or combined with an acid: when 


10 DE crude 
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. .crude-it deſtroys acidities in the prime bi, 


but at the ſame time giving out its aerial 


acid, occaſions in ſome perſons conſiderable 
inconveniences (v). It accelerates the pu- 


trefaction of fleſh more than chalk, crabs- 


.claws, or the other teſtaceous powders ; ; . 


retards that of the bile (#). - 
Half the doſe of calcined magneſia nooks 
bs opens the bowels, and deſtroys acidity, 


and that without any inconvenience. It not 
only preſerves fleſh. long, but in a fingular 


manner reſtores bile already corrupted: tak- 
en in equal | proportions, with camphor, 
opium, guaiacum, ſtorax, maſtic, aſſafœtida, 


myrrh, ſcammony, and other gum-reſins or 
pure reſins, and triturated with water, it 


yields very uſeful tinctures; for-upon fil- 


tration they appear clear and ſaturated, with- 
.out any thing cauſtic, as calcined magneſia 


refuſes to diſſolve: but theſe tinctures muſt 
be only made when wanted. 


Every one knows the cathartic uſe of v vi- 


triolated magneſia. Tr 
The uſe of magneſia in ml, ceconomy 


5 malt be left to the examination of manures. 


(v) Quandoque geen et ring OP Nay in imo 
ventre relinquit, fi frequentius in uſum trahitur, primaque 
regio, progignendis corroſivis Ween, ut in . 
fieri ſolet, expoſita eſt. 

(x) A Magneſia. 
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